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Mr. SOWERBY’S REPORT of the SURVEY op the IRON 
DEPOSITS IN THE BUABUR, &(;. 

A THOUOUUH exploration of the Bh.abur Iron Fields having Ix'cn 
resolved upon, Mr. Sowerby, an Engineer, late in the employ of the East 
Indian Railway Company, was selected for the duty, and the Lieutenant’ 
Governor of the North-Western Provinces now submits a Report of that 
gentleman’s proceedings from the 22ud September to the 8th Decem¬ 
ber last. 
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.S<'ircral lor.i,lifits Jiavo him examined hy Mr. Sowerby, some in com 
f): ny with I^iriiteuant.-Colonel Drunimond. Of most of these a favora 
i.) ' opinion is rntertaineil, hut fora prop<>r understanding of tlie peculiai 
advantages possf.s.sed hy each, it will bo necessary to refer to the Report! 
till (iisrlvo.i, .•us it is inteiiiliid in tliis ••ub.sir.ict to notice only the more 
iruiMi. i.'iiit localities and any general suggestions which are offered by 
Mr. Sfiwerhy. 

Tlie mines of Nntow.a Khan Agur, it i.s stated, yield in large quanti¬ 
ties an exceedingly rich description of “ Miaaceous Specular Iron Ore.” 
Ciuse to the mines are beds of lime-stone, and excellent fire-stone. The 
nnues thcnusclves are well situ.nted, being near the-high road and having 
tlie advantage of the Rarngliur stream, which never becomes dry. The 
timber in the immediate neighbernrhood h.as been used up, but the 
suiroimding Hills are thickly covend witli oak trees. 

Mr. Sowerby has examined an iron mine at Oojoulee, near the West¬ 
ern end of the Loha Kot, which was occa.sioiially worked by the inha- 
bitonbi to some extent. The ore i.s st.ated to lie a rich red oxide of a 
specular appearance and Is oniliedded in a mlcficeous clay slate with 
white crystaliiie lime stone. The lieds are not regular, and situate at 
an elevation above the Kcssilla River of about 3.000 feet. Half way 
down the Hill, there being a. mountidn stream, which never becomes 
dry, tlfc ore could be brouglit down by means of inclined drops or spouts 
with facility and economy. 

The iron ore near the Khyma Bridge is .stated to bo a rich rod 
hoematite, like the ores in L'iiml)erl.and ami Ijancashire. It is not in 
regular beds, but largo e.iveins. The enclosing rock is clay slate, 
exceedingly hard and comp.-ict FroiA all .appearances, the deposit is 
very considerable, and there is a good lack Hill to work upon. ' Timber 

IS abundant in the ncigliLoutliood, and the Kossilla River will supply 
water to any extent * ^ 


The Pass beluml Chenur i.s eousid. rod o„o of the be.st routes for 
^nn^tmg the mines ot the Agur Distrioe wi.h those of the Ehabur. 
The Pass is low ami quite practicable for a jH.nv or bullock road He 

•« I* by 


In Dechouree, faiither up the Boer stream he ba« i i .y • 
situ exposed to a thickness of about 20 feet a’ud upwards at al Tf 
a mile beyond the previously ascertained beds. The works at Dechou^L 
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are now being steadily proceeded with, and all descriptions of works 
there are in fair, progress. In the District between Dechouree and Ram- 
QUggur, there are no indications of iron-stone, nor up ‘the Kossilla 
River as far as Duckalee. The jungle from Dechouree to Bhoonka has 
been cleared, and iron ore found on both sides of the deposit at De¬ 
chouree in large masses and of good quality. 

Mr. Sowerby has selected convenient sites on the Southern side of the 
Boer stream for an experimental furnace ; but the river is said to be 
very low during the dry months, owing to its heavy discharge in its 
various ps^ta The supply of water, he states, may bo kept up by bunds 
or compensating reservoirs, or by having high falls ahd large wheels, 
and bringing the water down in well-constructeil brick culverts. Before 
constructing the bunds and reservoirs, Mr. Sowerby recommends the 
retentive or porous character of the groij^d, the slope and other import¬ 
ant circumstances to be carefully decided upon. A small auxiliary 
steam engine might, he thinks, lie used during the dry months. This 
will entail a small additional expense, fuel being abundant and cheap. 
The works, he adds, ought to bo carried on in diftbrent places, in order 
to prevent the rapid consumption of fuel in one particultir part of the 
forest. 

Near the village of Bhuggur a ferruginous bed lias been discovered. 
Though at its exposed part, it is not a proper iron-stone, but more like 
clay-stone, with good ’deal of iron, it requires to be dug into to prove its 
true character. 

From Loha Bhur Bhur to Dereealkara, there are soon for a distance 
of about 300 feet blocks of brownstPon. At several places the stone is seen 
out cropping, but not much expo.sed. Here is also found white lire-cliiy. 

The iriDn ore near Bhooflka has been traced until it terminates in a 
high precipice. The precise dimensions of the bed cannot lie stated until 
the jungle is cleared, which is being done. Hugo blocks are found op- 
]x>sitc the village of Bhoonka. 

A path has been cut through the jungle, from the high scar at the 
West end of Loha Bhur Bhur towards Bhoonka, and a bod in largo 
masses has been discovered in three different places. It is a rich brown 
iron ore of a metallic appearance when fractured. Mr. Sowerby attaches 
much importance to tho finding out of these^ beds, as it settles the 
question as to the character of Loha Bhur Bhur deposits and their 
continuity. 
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A 1)0(1 of clay iron ore has discovered at Beejapoor, near Hold' 
tvinr. 1 ', of 30 feet in thieknciw. A level is wade on the hiU-edde for a 
.ii.muci) of about 100 l(!ot, which is through iron ore and iron soil, and 
then art ■■ iodiciitious of flic Let! being continuous longitudinally. The 
Iron ore is rather rich, but tuorr) friable than the beds of Loha Bhur 
Ijliiir ami .Dechi.iuTM!. It is slightly inetallio when broken, and small 
ilake., of vvliito eisn^y iiiatti'r are intersperse! in the bod. Immediately 
iteiieiitli flic, bet! is one of wbito finvclay. Tliere is limo-stone at places 
wilhiii 2 or 3 miles of the wine, and a stream below the bed of iron 
ort.!, which ift small and becomes dry in the hot weather, but the Golah 
River, which is 2 miles distant, can supply any amount of water power. 
'I’lm fuel is ahundant and the tmhealthy part of the jungle is already 
cleared, and the country towards the Plains is open. 


The first rcsidt of clo.aruig of tJic jungle ims been the exposure of the 
bed of iron ore on both sides of the alrove-mentioned small stream. On 
the right bank the bed is o^‘ considerable thickness and the ore is of 
good ipiality, but c()Ver(.d with detritus, which is being removed. The 
adviintages of llci japoor render it peculiarly adapted for works on an 
e.xteusivc scale for smelting and manufacturing of iron. 

At ChowMsilla lie has found in two dry streams small rolled blocks 
of iron-stone, which ho has traced to their original bed in a ravine in 
the HiUa, 2 miles Nortli of the higli road. The. blocks when fractured 
have a very metallic lustre, are heavy, and contain a good per-centage of 
iron. Here also he mot with whit- clay and a thin seam of coal 
Siiuiiar^ams were noticed at Buniocaree above the dawk bungalow and 
up the Boer River. The coal would J.h- e.xceodingly ireful for railway 
purposes, and therefore an investigation is dcsimble. 

Owing to the density of the jiinghi he has not been able at present to 
examine the do^sits to the Eastward of HuJdivaueo. He will bo better 
abletodo thisinamonth hence, .md till then would confine his re- 
seiirclics to the W^ostward. 

^neighbourhoodof th((K^^^^ 

mg the dry hod of the Dubka, aii iro.i bed is seen in a ravine, and in a 
North-west direction tlio bed is suce,*,s,sively seen out cropping in several 
to a. North of U .0 .t (Oh. w 

^ tow^ .ho nver to hod rt ^ of jo 

feet from U^hce to Banmneo Nuddec, last of Dat K6l The o« 
» » brown clay, kind of & alight metallic litstre when fractured; it is 



( 5 ) 


poor, but the specimens in thicker parts of the exposed bed are rich and 
heavy. The ore is often spotted with pea-like crystals. Mines are 
being dug to ascertain the true character of the deposit in this locality. 
The specimens from the Western bank of the river are heavy and 
resembles the best quality of Beejapoor ore. The local position of the 
ore on the Kossilla is adapted for the establishment of large works 
Hackeries can go high( r up, and the water power is great. 

In a ravine branching oft'from the Khuddharee Nuddee, close to Ghora 
Kot, iron-stone is found in huge blocks to a considerable distance and 
in large quantities. The ore is a red and brown clay iron ora The 
Khuddharee Nuddee is nearly dry. There is lirne-stono in the neigh¬ 
bourhood and a dense forest all round. This di-soovory is considered 
important, being between two large streams. Water in the Kitcheree is 
considerable, at the point where works Vwould be erected. From works 
established there, the bed of iron ore would be easily brought down by 
tramway kid from the mines. The discovery of the continuity to the 
Westward may be regarded exceedingly satisfactory. 

Near a place called Bhora K6t, some few specimens of iron ore have 
been found, and beyond Bhora K6t there arc large blocks of highly 
ferruginous quartz rock, with a great deal of iron ore. Some are 
exceedingly rich and heavy, but being mixed with quartz of a crystalline 
character, it will bo refractory in the furnace, and may prove useful for 
mixing with other ores. No bod has been discovered, but the indications 
are favorable. 

At Lsitee Bullena, some ferruginous quartz, with iron ore, has been 
discovered. The specimens obtained below the surface are of a deep 
crimson color resembling cinnabar; being associated with quartz, it is 
refractory, but may be useful in inixmg with the very fusible ores of the 
newer rocks. 

Mr. Soworby has examined the plumbago deposits in several localities 
in the neighbourhood of Almorab, where openings had previously been 
made, and where plumbago, either of an inferior kind or that of the best 
quality, in very small quantitie.s, have been found. The extent of the 
country over which there are indications of this mineral is about 15 
miles. The formation is a highly micaceous clay-slate. In many places 
the ground is greatly dislocated and disturbed, a circumstance which 
renders mining diflScult and requires great skill and judgment. The 
openings have been superficial and never carried to an extent to prove 
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the irue character of the Jfiposits. The ground therefore should be 
tho ' .ighly cxplon>d,aud nuuing on a proper plan would prove successful, 
it •;n ril'd on by pi-rsons accpiaiuted with this jjarticular work. He has 
jiiivi ■')(! fioloticl Di’iiitiiiiond to susjjeiid it until he could superintend the 
•,M,rk hitnself, or oi.iploy some coiiipotent person to do so. 

At C liown.'iilla ahini has also been louiul as an ctHovesccnce on the 
rocks (sand-stones.) 

Mr. Sowerhy .speaks very favorably of the laborers who have worked 
under him, and exprc.ssi‘.s a hope that they will hereafter prove useful aa 
minera 


Fkom 


To 


(tJol’Y.) 

No. tO(S Of I80.5, 

J. H. BATTEN, Esctirmn, 

Commiasioner of Ktanaon, 

W. MUTll, Ksijuiuk, 

Secij. to (Jovl. of tilr X, W. Vvoiiucea, 


Dated Camp Kaleedoon<jec,the 2i)th November 1855. 

QKNKRO, rirlMHTMK.NT, 

I’uuLic Worm. 

Sill, 

I HAVK the honor lo lurwai'il for the information of tho 
Uouhlo tho Litmti'iiaiit (■iivoi'iioi ot'the North-Western Provinces the 
accompanying Beport of Progress by M,-. W. Sowerby ou special duty 
in this Provina*. 


Kumaon Commit s Okkice ; 

Camp KalccdiKniijiy,, 
The 2oth Xoi’embcr 1855 . 


.1 bavi; the honor U) be, &&, 


(■SigiK'i 


J. H. BATTEN, 


Go/nmiaaiotier. 
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Inst-nicttons. 


(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

Proorkss Report of the Survey of the Iron DEpbarrs IK the 
Bhjujur, t&c. BY W. Sowerby. 

Havino received instructions to further investigate the deposits of 
iron ore in the Lower Hills, the following is a Re¬ 
port of Progress made in this Survey from the 
22nd Septerabor up to the 1 -ith of November. 

Owing to the reputed unhealthy state of the Bhabur during the latter 
. part of September and the early part of October, 

Refmtftii miheaUnmeBB ‘ 

of iiiiabur iu Septem- together with the ditHculty of obtaining laborers 
there during that period, 1 was strongly advised 
to defer proceeding thisre then. 

At the suggestion of Lieutenant-Colonel Druntinond, I accompanied 
,. him into the interior of the Province to examine 

Iron tlopcwitii witliiii . . . , . , IT-I, 

a niiort diKtance from the the iron deposits, a short distance within the Uills, 
1 Uine m tlio llille. ascertaining their extent and 

the praeticjibility of economically working them in connection with the 
itiiues of the Bhabur. 

On the road from Nynee Tal to Alinorah, about one-quarter of a mile 
Iron indication near Sham Kot, I noticed a fciTuginous 

8h.tiuKifc Ijgj indicating an iron deposit, and a short dis¬ 

tance beyond the stream where tlie native houses are situate, I picked 
up a siniill piece of iron-stone of tolerable gootl quality. 

About 2 ■ mik-s beyond the Raiughur dawk bungalow, near tho high 
Mines of Nutovva Khan road, I was shown soveral pits, which had been 
dug by the native miners for obtaining iron ore, 
spcciinen.s of which 1 obtained. It is an exceedingly rich description of 
micaceous specular iron ore, and is said to be obtainable in any quantity 
which I consider highly probable. Tho Ramghur stream had plctnty 
of water in it for water power, and from enqui¬ 
ries on the spot it never becomes dry. A bed of 
lime-stone I also noticed in situ and excellent 
fii e-stone, both a shorty distance from jthe iron 
immediately.l^over the mines has been useil up 
by the native smelU'rs, but the surroumling 
Hills are thickly covered with oak trees, forming 
a dense forest from the Ramghur stream to tho summits of the highest 
peaks. This is in the Agiir Di.',trict 


Water jKiwci’. 


laiHO-atoiiC. 


mines. The timber 


Timber. 
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Wlien al Alinomli, I was requestpJ by Lieutenant-Colonel Drummond 
n.in-K's,:.. .ViK.nH ‘o '“xamino the plumbago deposits in the sur- 
iie»r AlnionJi. roundiug neighbourhood. The first indications of 

plumbago is tlie bl.'iek appearance of tlio soil in numerous places, especi¬ 
ally on the 11 luredongee Hill ami on Kaleemut. I went over to the 
villagt! of I'ul.ieomee, where openings have boon jurule, iu order to try the 
ground, ami out of which an inferior kind of plumbago has been obtain¬ 
ed. J coiitinui'd iny (ixainiualiou up the Valley of the Sal River as far 
as the village of Piithowue(j, where several other openings had been 
made, and from which the best quality of plumbago ha.s heretofore been 
obtained, though in very small qiuintilies. I picked out several good 
piices from the rock. J’ejmnd Kaleemut I visited several other open¬ 
ings, where the results arrived at hod been similar to those at Pulseemco 
The extent of country ov<T which llieso plumlxigiuuus appearances and 
indications arc found is very cousiderahle, probably 15 miles. The for¬ 
mation is a highly miciiccous clay-slate. The ground however is in many 
Pliices greatly dislociitcil and disturbed, thereby reudering the mining 
much more dillieiilt, arul conseqmsiitly ro<iuiring very great skill and 
jmlgnieiit. The ojjeniugs that have been made were done to try the 
ground, and though iu uiaiiy places they go a great way in, they are 
still conqKiratlvoly sujnrlicial, and in no case have they been carried 
on to an o-xteiit to prove the true character of the deposits, or to enable 
any one to nay that tbe tuineral can 1 k) obtained, either iu quantity or 
epiallly, U» l»o worth working or otliorwiso. The ground should be more 
thoiuugldy fxjdorcil, niid whorover it is found cemparativoly sott]cJ> 
miui))g on a proper plan, and to a suflicient oxteut, would I believe 
prove successtnl T!msp)l tor commencing oporatious must be carefully 
selected by some one ae<,uamted will, this pailicular kind of mining, 
ami the work must bo well direotod. Without thb. is done, I fear that 
parUul attwnpts wouhl lead to imthing salLstiietory, but would act as 
a di^ouragement to luinre em.rts ; [ therefore advised Lieutenant-Co¬ 
lonel Drummond to snspond any further work until he either had time 
at his d^po^l to suporiutend the work himself, or uniU it was placed in 
the Jiauds of some person who was competent to do so. 

I noxt proceeded down the Valley of the Kossila^ a^ompanied by 

• ^ Drummond, and Mr. Davies, 

^ smelter. At Oqjculoc, near the Western end 

of the Loha Kot or Iron MouuUiu in the Agar District, we examined 
an mm iniuo occasionally worked by the inhubiluuts. The ore is a 
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rich red oxide of a spicular appearance, and is found embeded in a mi¬ 
caceous clay-slate, accompanied with white crystalline lime-stone. The bed 
or beds have been partially worked, b)it to no <p:eat extent. They arc 
exceedingly thick, but not veiy regular, and situated at a very great ele¬ 
vation above the Kossilla River, probably 3,000 feet and tipwards. About 
half way down the Hill the path crossr.s a mountain stream which never- 
becomes dry, and may at some subsequent period become serviceable for 
waterpower. Bringing the ore down from so great an elovalion would 
not be accompanied with much difticiilly, as it could be brought down by 
means of inclined drops or spouts, similar to the coal spouts on the Tyne, 
with great facility, and at a comparatively trifling expense. 

I next visited a deposit of inin ore near the Khyrn.a Bridge : this is 
Khjr- at the couttueiico of the Ramghnr ami Kossilla 
Riverii. Tlie ore is a rich red hanuatitc, prei’ise- 
ly similar to the same ores found in Cumberland and Lancashire: it is 
not foun<l in regular beds, but large caverns. The ore has been worked 
slightly by the iiativc miners, as seen in several irregular openings made 
by them close to the bridgo. The onclo.sing rock is clay-slate, exceedingly 
hard and compact; the ore is seen in several placc.s in a liigh scar 
facing the river ; and from the extent to which it is seen, I have no doubt 
whatev.T, but that the dejiosit is very considerable, and there is a good 
“ back’' (hill) to work upon. This mine has been the subject of noto¬ 
riety from the circumstance that the materials for the iron bridge were 
brought from England, and one end of it is built into a rich mine of 
iron. Timber is abundant in the neighbourhood of the mines last men¬ 
tioned, and the Kossilla River will supply water to any required extent, 
being a very large stream. 

From Kbyrna, I went up to the village of Jfik, to examine the Pass 

, , behind Cheniir ; this Pass being, according to the 

Pass bchiuil Clifmir. ® 

ojnnion ot Lieutenant-Coloric) I truminoud, one of 

the best routes to be taken for connecting the mines of the Agur District 
with those of the Bhabur. 'J’lie Pass appears low and quite practicable for 
a pony or bullock road, but T cannot yet give a decided opinion on tlia 
possibility of making a tramway to bo worked by water-wheels, as sug¬ 
gested by lacutenant-Coloucl Drunimund. 

From J4k I proceeded again to Dechource and continued the research 
The niinca of Dcvliou- farther up the Boer stream, with a view of ascer- 
taing the continuity of the bed in that direction 
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Iwyond the point mentioned in my previous oliscrvations respecting this 
deposit, and the r«mlt was the finding of the bod in situ exposed to a 
thickness of about 20 feet and upwarda This was at a point about half a 
mile beyond the previously ascertained beds. I also noticed a slight in¬ 
dication high up the hill-side to the Eastward of the beds already de¬ 
scribed in my former observations. 

I accomp-anied Mr. Davies and Lieutenant-Colonel Drummond to fix 

Site for an cxpcrinicn- upon a sltc for an experimental furnace. At the 
fai foniaec. Dechource suU? of the river there were many 

difficulties to contend with, that it was considered advisable to fix upon 
the opposite side of the river, on one of the natural terraces of level 
ground. On this side there is a succession of terraces, with narrow 
strips of level ground rising gradually from the Ited of the river until they 
attain svn elevation of about 150 to 200 feet Each strip is from 30 to 40 
foot higher than the other and these strips of land are cultivated and 
irrigated hy a swicession of small streams or gools formed by the cultivat¬ 
ors. It wiis thendbre considered advisable to fi.x on a site clase to one of 
the streams of water, which would greatly farilifalo the making of the 
experiment and lessen the expense. 

In seloetiiig the Southe rn side of the river, it was considered that groat 
facilities were aft'oi dod in gaining access to the Plains and in establishing 
residences for European head workmen. The facility, too, with which a 
succession of furnaces could be built at the sides of the steep l»anks or steps 
and tlm ready means of getting a natural fixll of water, the same water 
being used for driving a sinsjession of wheels, and finally allowed to pass on 
to the land for irrigation, reiideri'd the Southern side of the river by far 
the most <lesirable. Tt now ap|X'ars that the quantity of water in the 
Water power in the liii'er Boer becomes exceedingly small during the 
months, namely April .and May, when it is 
said to be but 10 cubic feet ptn- second. The exact quantity however 
does not appear to be precisely known, as there are many coiitrailictory 
Btatcmenta This is I tliink owing to the dityharge being various in dif¬ 
ferent parts of the river, according as the bed is retentive or otherwise • 
and immediately opposite the village of Dechoureo the bed of the river 
is very porous and the stream beconus small, whereas higher up it 
hecomos larger, though narrower and more impetuous j and lower down, 
where {he new canal is taken off, it is smd to be equal to 50 cubic feet 
per second. 
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Something, however, may be done in' the way of bunds and compcn* 
sating reservoirs placed laterally for keeping up supply of water, 
and a great deal may also be done by making the most of a small 
supply by having high falls and lai'go wheels and btiuging the water 
down in well-eonstructod brick culverts to prevent evaporation and 
escape. By this means the water will probably bo sufficient to work the 
inachinery of four or six furuact;*. (They should be erected in pairs.) The 
construction of bunds and rcstjrvoirs is attended with some difficulty, 
depending greatly on the retentive or jwroiis character of the ground, 
the slope and other important circumstances; and before being decided 
upon, they should be well considered, and should form port only of some 
cnmpletf* arrangements and plaus, otherwise they may prove useless and 
do a great dcid more injury than good. A small auxiliary steam en- 
AuxiUury .town IK)W- might be usod during the dry months. This 

would entail only a smsdl additional cxjmnsc, es* 
pccially where fuel i.s so abundant and cheap. It is not desirable to 
have all the works concentrated on one spot, where a rapid consumption 
of fuel would take place, whilst other parts of the forests would remain 
untouched. It will therefore lx- foun<1 to be no iucouvenicnco to have the 
works carried on in ditlorriiit places, and before long, communication wUl 
be opciic.*! out to points on the banks of largo rivers, as the Kossilla and 
llamguiiga and Qolab, where water power can be obtained and wburo 
fuel is abundant, though iromstone m.ay be scarce; and the tulditional 
expense of transporting the ore ou common tramways will bo found no 
serious expense in the production of iron. 

At a distance of about 3 miles \i)) the Biver Boer, near the village 
Irf.ii heil up the Boor Bhuggur, a highly terrnginous bed lias been 
Kivi-r at Blmggur. discovered, exposed by the action of the river. 

It is not at its exposed part a proper iron*stone, but more of tlio 
character of a clay-stone, coutainiug a good deal of iron. It looks very 
metallic when fractured. This Ixid will require to be dug into to prove 
its true character. 

1 have now traced the iron bed from the Loha Bhur Bhur to Derccal- 
T . kara, where the blocks of brown iron-stone are 

seen up the side of the Hill for a distance of 
about 300 feet and a length of about five chains (say 300 feetj An. 
opening had been made here by Lieutenant-Colonel Brnmmond, but it 
is now fallen in at several places intermediate. Between Loha Bhur Bhur 
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and Doreeaikara tho stone is seen out cropping, but not very much 
exposed. Were .also I have found the white fire-clay. 

To the Westward of the previously ascertained bed at Loha Bhur 
Iron ..ro ii ;iir bIkk.ii Bhiir. tho ore has been traced until it terminates 
ka- in a high abrupt scar or precipice of solid iron 

ore. The bed has heretofore been seen only on its longitudinal face. At 
tliis prceifiicf, however, a croas section can be seen, which shows it to be of 
great extent, but the precise dimensions of the bed cannot bo properly 
stated until the jungle is cleared, which is now being done. The bed 
lias also beipi iiartially traced until opposite the village ofBhoonka, 
where tJie huge blocks are found ex.actly as at Loha Bhur Bhur. 

I have examined the dejiosit at Bcejapoor, where Lieutenant-Colonel 
iJccjaiKior.neHri.. Uuiil- Lvuinmoiid had made an Opening. This however 
h.ad fallen in. This opening I have since my first ' 
visit had again opened out, and the result is the e.xposure of a bed of 
iron orn (clay iron ore) of at least 30 feet in thickness. A level has been 
dri\en into the. hill side for a distance of about 100 feet, the whole of 
which is throngh iron ore and iron soil. Tho bed is (piite undisturbed 
and unkioken, and tho ground settled. Several smaller openings had 
boon raado Jiy Lieuteii.uit Colonel Drummond on e.ach side of the larger 
one, whore (he Isid w.ss .again come njiou, and I found several small 
blocks of the iron oro in dry ravines at distances of five or six cliains 
ori each side of iho l:irgo opening clearly indictiting the bed to bo 
continuous longit.uihiiaily. I have directed tlie jungle to bo <.'lc.ared, 
and further oj»oning'' to bo ni.aile forthwith. Tho iron ore is rather 
rich, but more fri.ai)lii tliau tlio beds of Loha Bhur Bhur anil l)e- 
chourc.'c. It is slightly inelallio when broken, and small (lakes of white 
clayey matter is iut,iis))iTs>-d in the bed. Immediately beneath the 
bed is a bed of white liii'-rlay. Lime-stone is obhainalde at several 
fikices within a di.stance of 2 or 3 miles of the 
luiue. Theio is a stream immediately below tho 
bed of iron oro, which is only small, and becomes dry, or nearly so, during 
the hot weather, but the Colah llivcr, which is only 2 miles di.stant, 
is.eufiicieiit to supply any amount of w.ater power that may bo roijuirod. 
The minimum discharge is alsjiit 200 cubic feet per second in tho dry 
monthii, and as this river derives its su|)ply, not only from the drainage 
of a IfU’go ared and numerous springs, but also from Nynee Tal, Boehm 
Tal, Non Kutchca Tal, and Mulooa, it may be assumed that tlio supply is 
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never likely to fail, but that it might be very considerably increased if 
necessar}'. The fuel here is os abundant os at any other part of the Bha> 
bur, and the unhealthy part of the jungle is already greatly cleared; 
and towards the plains the country is lieuutifully open and free from 
obstruction. The many advantages of this place appear to point it out 
as peculiarly adapted for the establishing of works on an extensive scale 
for the smelting and manufacturing of iron. This however will be more 
completely discussed in a linal Report. 

At Ciiuwiisilla, a village half way between Huldwanee and Kaleodoon-' 

. gee, in two dry streams I found small mlled blocks 

CItuwnpilla uvn «rc. .. nmi ^ 

of irou-stouo. The specimenH firtit found appeared 
to have boon carried some distance by the river. I have now traced 
tlio-sc blocks to their original l^d, which I found in a ravine in the Hills 
about 2 niik-s North of the high roml. Tlie blocks near the bed are 
about 2 cubic feet in size, and when fractured have a very metallic lustre. 
They . 0 x 0 heavy and contain a good per-centage of iron, but not equal 
to Itcchounio. They difR;r also from other Bhabur specimens I have 
yet .-ieen, in being associated with a good deal of silieious matter. The bed 
is but little exposetl, and will require to be excavated. Here also I found 
the white clay, and close at hand I found a thin seam of coal. I also 

Coal. noticed similar seams at Bumooureo abovo the 

dawk bungalow and likewise up the Boer River. 
The coal resembles, and is, I think, a lignite, though occasionally slightly 
bituminous, but It appears only in short irregular thin patches, and 
nothing like regidar beds. Tlio abtmdance of wood fuel renders it un¬ 
necessary to search for coal for smelting purposes, but it would bo 
exceedingly useful for railway purpo.ses. It would therefore be very 
desirable to fully investigato these coaly .appearances. 

At ChownsiJk, I have also found alum appearing as an efflorescence 

Alum. rocks fsand-stones.) I am not aware of the 

value of this mineral in India, nor have I examined 
as yet into the probable supply—it may, however, bo worthy of notice 
m passing. 

With regard to the deposits to the Eastward of Huldwanee, the 
to the Eaat- jungle is just at present so very doitso. that it 
oe difHcult to penetrate it. The stateniouts 
ot Lieutenant-Colonel Drummond in his Report have however been 
proved to be so faithful and correct at all places wliich I iiave visited. 
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Uiat there not lx; the slij'htest hesitation in relying fully upon what¬ 
ever statements he has made in his Report with regfird to the deposits 
to the Eastwards, and jis these can bo much better visited a month 
hence, it would ajipoar advisable to continue the resciirch at present to 
the Westward on ground already unexplored. 

The works at Dechouree are progressing favorably ; the gnsiter part of 
the timber and wood-work is cut and <lrc&sed ; the 

UfclMiirct! exiHaimcut. . , . , /-.i/-' 

foundations are now liomg ting lor the furnace, 
and an excellent si one (luarry has been discovered close at hand. 

I cannot close this Report without expressing my satisftiction at the 
«!Xccllont cl)ar;w:ter of the laborers. Tn the course of one week funrtcen 
meu had executed an amount of labor at tlio Beiyapoor mine to siadi 
an extent, that it augurs well for their future itsefidncss as miuer.s, and 
for success of future works. 

(Signed) 


W. SOWERBY. 
Engine&f in chavfje. 


KAr.KKn>;oN<)i'K, 

The lV//t Noccnihcr IS.").;. 


From 


To 


((JOI’V.) 

Mo. Itl ot' l.s.j.'*. 

J. U. BATTEN, Esqitiio:, 

L'oir.missiuncr of Ktunaod, 

AY. .Mlfill, Esquire, 

N'l'cy. ti) Govt, of the, N. W. J'lovi 

Diilcd Uini> 2 > Kulcedoongcc, the ‘S{ith Xovemher 18-55. 
O BNEHAI. PePA RI .M li.S r, 

PUIIIaIC WoUK-t. 

Sir, 

I TiAVR the honor to forward a Weekly Report of Survt>y, &a 
from Mr. W. Sowcrliy, Engineer in charge. 

1 have the honor to Us, &c., 

(Signed) J. H. BAWEN, 
Vommiseioner. 

KUMAON CoMM«.’s Oekice ;' 

Camp Kolecdoonpee, 

Tlui SOthNovember 1865. 
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(COVY.) 

HIMALAYAN IRON WORKS, KUMAON. 

PkOi'.IUSS IlErOUT OF SUKVET, itc. FOR THE WEEK. Ejn>INO 24TH 

Novf.mker 18r>;5. 

Sur’x;/. 

Tin; I li-aiinjj of tlie jiiiiglo boon fairly coinini'nooif at Dochourec, 
anti lilt' lirst ivsiilt lias been tlio exposure of the 

..■ iron or*' in lurj'i' masses, ami of oood quality, 

imnuiliati'ly Iteyond the broad open ravine mentioned in a former Be- 
piH. Mr. (loininissioner Batten visited the plaoo a few days ago and 
e.<pr('s.-i'd his wUisfaction at this new tiiscovery. It i.s very close to the 
furii ii.i* now being built. 

'fill' eh iiring of the jungle has also fairly eommeuef:d at this important 

.. (iiiiidwii- point, S-hieh is within a slioit distance of the Gulah 

River, and it is satisfacti'iy to havt* to rcjiort that 
till'lint ii'.,ult of thi.-> ch aring has b*jen the exposure of the bed of iron 
ore on I 'li.li side.-, of tin' .oiiall stn'imi iu*ar whirli it is found. On the 
right b:ink the Ik;*! is si’cn to a eonsiilenihh' thiekni'.ss (jirobably 40 feet,) 
but. '.;reatly coven'il with detritus, which is now being removed. The 
op* • iioisis of ore obtained are more free from the flako.s of white ebiy 
Tui 'iitioned in a fornn-r Report and are of a decidedly is.-tt* r ipiality on the 
l. ft bank <)f the stream, 'fhe ore is not ex}) 0 seil to a gnat thickues.s : this 
is in a direct line with tin. stroke of the bed from the former ojiening, 
anil ahrnit one-ijunrler of a mile distant, aad it clearly and distinutlv 
shovv.s the {iinlinnity of the bcil in a loiigitndiiial direction. The old 
oji' iiing now ixiM.seslhe ln;d to a Ihickiioas of oO foot. 

I’i.-ei s of iron ore have b'.en ohtaineil from points further up the small 
If.vine, hut the search is now being l■l.>ntinn^d on towaoLs the Bumoourco 
hmigalow, a point on the baiik.s ..f the Clolali River. 

i^everal specimen.-; of good lignite have hi't'u 
F*!il. lii>ii.>i-. obt.ained from this jdate, and also a few pieces of 

ciKjwnaiiia. yond in<n ore : it is apprehended however that the 

heil lies dei'p. 

Some small specimens have is-eii obtained from the Westwar*! near 
Wi-twanl of Douhou- Kolah, and the search is being carefully carrieil on 
in that direction. 

The works at Dcchouree are now being stixulily proofjriiled witli ; the 
Ivihourcu experim.il foundations for tin* fiirna*.e have been built, and 
u*i vii.rka. walls are 4 ti i’l. above llie fomnlutions. 
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1'ho making of the fiii'-bricks has been found somewhat difficult, 
owing to thn malorial used being quite new to the native workmen. The 
fir.st difficulty li.as bi-ini ove-rcoiue and the work is proceeding Sid.isfactu- 
rily. Nearly the whole of (he timber has been cut and prepared for the 
wliei 1 .Tjid other triaohiiiery, and (ho framing is now being put together. 

A hackery roiul has been ojk'ik d tti Kaleedoongee at au expense of 
lviij)cf.s tjO, 

(ttiguod) W, SOWERBY, 

Engineer in charge. 

The-Hill Soi'dinher IKo.j. 


Fuom 


To 


((lOPY.) 

No, -1.15 OF lAW. 

J. II. BATTKN, KsciiTTEE, 

(J<>iiimisiio7ier, Kumaon Divieion, 

W. ^UlU, lil-SliUlRK, 

/SVc7. lo Clijvt. of the Y. W. Provincks. 


Pntcii C’ainjt Jluldminee, the (i</t Dece^nher l.Sdo. 

GENRK\Jj nKPAUTMENr. 

St It, 

I ir,AVK ll.e iiojior fo forward Weekly Pi ogress Report end¬ 
ing 1st Deceiiiber I.Sd.'), from Mr. W. Sowe.rby', Engineer in chitrge. 

I have the honor to be, Ac., 

(Signed) J. H. BATTEN, 

Commisaioner. 

Kum,von Co.mmr’.s Office; Y 

Camp JfvLlioinee, C 

The Gth Deccnihir 1 ) 


(Copy.) 

HIMALWAN IRON WORKS, KUMAON. 

Wf.eki.y Prooeess Rkpoiit, December 1 st. 18,).!». 

• Surveg. 

The Survey to the Westward luts been continued 
during this week, and the following are the results : 
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The District in a line from Dechouree to Ramuugf^ir is a series of 
n.-choiu-co to Ham- nndulating Hills and Doons, soetiona of vrhich 
(j ortotl <leptli and length are ohtaineil in cross¬ 
ing the Duhka, Kitcheree, anti Kot^illa Rivera Those st'ctieus sliow the 
strata ti> be chh>Hy alteriialo bods of gravel, soft sand-stone, boulder beds, 
and a Jiiiiil of hard nuigloinortite of lime and gravt'.l lying nearly 
h"ii/,,iutivl. There are fetv t>r no iitdiealionB of iroti-stoiio in this District, 
iitir tip tint Kossilla River its far tis J'uckiilee. To tise a native phrase, 
tiie Hills are not ]m<;ka. 

I'Voin Duekalec to Hotoe the intlictitioas are 

IJMi ItuU o l«’ Sclt'O. 

al!<t> very It w. 

Moar a pltu-e oallotl lihoni Ket up the Uuttouloii Nuildee, in a kind of 
in.n or.' n.-.ir Bli.'m ferrugiii.nts killoh, sonit'. few spefiniens of iron 
'' ' oro loive bi't'ii ftMiiiil, and beyoinl Hhora. Kot, a 

.■'lion distance to the Eastwtinl, tin tv are large blei;ks of highly ferrugi- 
ii-'.i.s ijiiart/. vo'-k, with it. gretit deal of iron ore, .Miiiil.u-to the rich ore 
li.iiiitl in till' mlerior at KeU,ir.;e. Soiiitt (lieees an' osein'diiigly rieh and 
lii-avv, but Iti-iiig a.ssoei.it.'.| witli tpiiirtz of a ery-'iiuline ehar.'wter, it will 
bi' v ry n lVaeliny in tb.' f'lrtiaee, ami inay become usoful for mixing 
ivitli till- other ores. N.t bed liai heeii tli tenver-Ml, bill, the iiiilieaiions are 
vi ry l.i\.liable. There are beds ot fernigimms killa-s in tlio same loctility : 
tnir i' biHwoeii IJullotia an.l I'at, Kot. 

iV iittl t,i) I be North ol I’at Ivol, tin' ireologiciil fonn.ition is the Siimo 
as .at Hiioiii Kot, ii'i.tnely ji kind of ferni.jinous 

|j'»n >ii I .it K«*t. I 11 • I *■' 

kilhis, with siiuill blocks oj’ very rich 

iriiii ore, Imt nothing like a bed of iiny e.xteiit b is been reiiml in (his 
I ii iility. 

T.) the South-east of Pat Kot., near the vill.ig.i of Ubora Kot, iroii- 
N" .li.-. V. ry n«ir tiio. siiiiie eliiiiueter as tli.it round at 

D<-elioiiree an.l hi.I.a lilmr I’.linr h.i.s (s en iliseo- 
very.i in the sand st.'me furmatioii. In ii ravine 
brmrhing olf from the Khiiddhan e Nnddee, clo.se to tlh.ir.'i Kot, the 
iienst..ne is seen in hng.j blocks lyiii.^ on tliu .slope of the Hill 
for a considerable disUiiice, exiictly the same as at Dechouree an.l 
Loha Bhur Bhur, and in as great ipiantity a •• at those jilaee.s. The 
ore IS a rod an.l brown clay iron ore as at the two [ihejes ab.yve named. 
Thu Khud.lhiirec NuiMoe is a small tributary sti'-.am of tli.; Kitebereo 
River and it is nearly dry, but iit the Kitcheree River, which is alwut one 

0 . 
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mile distant, it is stated bj? the iuhabitanis that there is plenty of water. 
This re(|uires to be verified. There is lime-stone in the neighbourhood, 
!nul a dense forest all roiiml, continuing from this point (Qhora K6t) to 
nearly the Dubka Niiddee, a distance of2^ or Smiles. The iron ore is 
lound in blocks and masses up all the ravines and along the hill-sidea 
.Vlmost every other .stone is a block of iron-stona No excavation has yet 
been made to expose the Iwd in situ,. The Dubka is nearly dry at the 
[loint wli(?rc the line crosses, but higher up and lower down there Is a 
good .supply (d‘ water. This fliscovery i,s important, Iwlng between two 
con.sidcrnble streams, .and proves 'the deposit to continue in a Westerly 
direction. 


Down. 


A i cscarch is now diligently made on the banks 
of the KossUla ; information has also been received 
that iron ore is found in the Patloji Doon. 

Tile jungle has buoir cleared in this lf)aality and iron ore has Iweii 

both sides of the deposit at Derliouree 
formerly described. 

Several very rich s])ccimens t»f iron-stone Jjavc .'dso been obtained 
from the point formerly mcnlioned up the Bo(‘r 
River near Bhuggiir. 

Kroiu Fiittelipoor,iie.ar Chown-silla., s(:vcr.al very ricli and hefivy speci¬ 
mens of iron-stone have been obtaiued of difiFer- 
ent (|ualities. 

This locEdity is now lining fist cleared of 
jungle. 

Tlie works at Dechonreo are being carried on as 
rapidly as possible. 

The fii-st batch of fire-bricks has been ilrawri from the kiln ; as was 
expected, the bricks are not of the first-rate (jualLty, but they are never¬ 
theless a fair .siunple. 

The funvveo is biuU up to the ai'ohes, which are now nearly half-built. 
The timber for the machinery (wheel, &a) has been nearly all cut and 
dressed, aud the framing is being fast put together. 

The wood for a short tramway has been partly 
cut, ami will be forthwith laid down. 

(Signed) W. SOWERBY, 

Engineer in charge. 


Bhiiggiir. 


Chuwuttilla. 

Hul(lwano<\ 
Dccliourec woikA, 


Tramway. 


The ith December 1855. 
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coolies employed as 

learly all completed ; 
rary roads formed. 
(Signed) W. S. 
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Feom 


To 


(Copy.) 

No. 425 OF 1856. 


J. H. BA'rrEN, EsQuraE, 

Gommissicmcr, Kumaon Division, 


\V. MTJIR, Esquire, 

Secy, to Govt, of tlic N. W. Provinces. 


Dated Camj) .Hvlchoanee, the 15th December 1855. 
Oksebai. Depebtsient. 

Sjr, 

I HAVE the honor to fons-ard Mr. Sowerby’s Report of Weekly 
Progre-s.-! at Dechoureo, &c. I also beg to enclowi a previous Report, 
No. 2, whicli by some mistake was retained in this Office. 

I have the honor to be, &c., 

(Signed) J. H. BAITEN, 

Commissioner. 


Kumaon Gommr.’s Ofiioe ; 

Camp Iluldwaii.ee, 

The 15lh December 1855. 
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(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

WkEKLY rUOORFJ^S Rm»ORT OF SUKVEY, &C. 
Tha mk Decftuber 1855. 


Thk iron tli piisii liiis now boon successfully triced from the Dubka 
insiovcrv ni ii-n b.a Rivpr uj) to and beyond the Kossilla River. 

•![. lo tiio iv>'Mii.. K'.vr, Jmmediidely after crossing the broad dry bed 

of the Dubka. a little to the North of a village called Qhutoorah, 
the iron I.L,1 is seen in a ravine, ami from this point, in a nearly 
Noriii-wesl (liii-etion, the bed is successively seen out-cropping in 
a jii. ai iiiiiiil). r of [ilaces, siuiictimcs to a cuusidcmhlu extent and thick- 
nt>s. at other places iiitiTmediatc, senali blocks of it are found lying on 
the ..iirf.ice, atiil hcivatiil there larger blocks. Those outcrops and blocks 
i.oiithiue up to (ho ravine a littli- to the Northof thevillago ofUmi-aihco 
(ti'hoia Koi) iiioulioiicil in the last week’s Report, where the huge blocks 
ate foiirul ie;it(.,.red on flie Miri'acc as at Loha Bhur Bhur, for a distinico 
of li.i;f .1 iiitlo, and lower ilev.'u towards th<; river tho beil in is 
t \po-ed to a tliii kness of ahoiil 20 leet and upwards from Umraihoc to 
the hiiiiraiiei* ]Su>l<icM> id the Rastorii side of Pat Kot. It is found in 


vati.iiis latiiii's iiml on the Hill slopes, in large aud small blocks. 

Til the deep rivviiio of tho Bunrance Nuddco, tho bed lias been cut 
tliioiioh by tho liver, imd i.< foiiud at a cou.sider;ihlc depth in the 
ratine . vposod hi Ji high (irocipiec. It altern.atos, or i.s einheildcd lu the 


: iutd stone formation, dipping !i little to tho W<'t of North at an angle 
ot ithont, e.',. Owing to the d-nsc jniigle nu tlie stoop lull-side and .surface 
^•^.d, th.i jircci ;c fluekm ss of the hod cotdd not he readily ascortained 
I ho ore r. uiaiusol the same characler asattoln Bhur Bhur, nonn ly, a 
iirowti . lay ore. of a slight metallic hisU-o when fractured. Whi.-u near tlm 
-urtiico aud ii good deal weiitlioivd, it is poor, hut the spccirnmjs found in 
thicker part.solthee'.p.,=e,HK.d are rich and heavy m the hand. Fre.)t;.!ut- 
b’ the ore i i sjmited willt pna-liko crystals. On the gently sloping greund 
.South of Pfit Kdl tho hod is net seen, nor any indicatious, l.ut hevond 
I I 1 .S point on the hill-,sides, and in tho ravines, in tlio sniiie dirc-.lion tis 
heforis it is found piissingSouth of Mim.sainoo village and again .it (he 
Kossilla Jiiver. The iioiiit on the Kossilla where it is found is ;.hooi 2' 
imlos above JMckalcc ; it is obtainod on tho hill-sidos on both hank.--of 
the river. Minos are now being dug to ascertain precisely tho true 
eJiaracter of the deposit there. The specimens obtained from the Wesha n 
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Kitiliei'co Uivcr 


bftTik of the river are heavy and resembles the test quality of the 
lloqjapoor (Jfiildwaneo) ore. 

'riio point where tho oro is found on the KossiUa is very convenient 
for the establishment of large works. Hackeries go much higher up, 
and the quantity of water power is very considerable, 

Tho quantity of water in the Kitchereo River is also very considerable, 
where works would bo erected. This point Is about 
2^ miles from the iron ted near the Leota Buiince 
temples, where two streams join to form the Kitcheroe From works 
established at this point, the ted of iron ore would bo very esesily obtain¬ 
ed down tramways laid from the mines, at any point from Ghutoorah 
to opposibj PA,t Kot. Lime-stone is also obtainable in abundance, especi¬ 
ally in tho ravine close to Umhareo. 

The discovery of the continuity of the deposit of iron oro to tho West¬ 
ward may be n'gardi.’d as oxci eJingly salisfixctory, especially on tho 
banks of the Kitchereo and the Kossilla Rivers; and although .at m.any 
interiuodiate plates, the bed has not been found cropping out, yet, 
wherever the contour of the Hills or the crossing of ravines has been 
found favorable to the exposure of the bed, there it ha.s Ix'en found. 
Many of the jM>irits inonlioned have only just been discovered, precise 
details caiiuot therefore he given. 

Some cxcavatimis h.'ive been made at Latce Bullona, where the ferru¬ 
ginous (|iiartx with iron ore has bitea discovered. 
Tho specimens obtained at a short di.stanco below 
the surface arc of a deep curason color, resembling cinnabar, for which it 
might be easily misiakcii. It maintains its character of being associated 
with quartz and is iiighly refractory, but may prove u.seful in mixing 
with the very fusible ores of the newer rocks. 

Tht! intermediate points to the Kossilla from Pat Kot are now being 
carefully rcsearclicd and also the banks of the Raingung.a. 

The works at Dochourco are now making r.apid progress. Tho arches 
of the furnace have been turned and the foundations 
for the waLcr-whcel dug and laid. 

Tho making of fire-bricks also proceeds more satisfactorily than at 
first, the native workmen having become used to the material. 

(Signed) W. SOWERBY, 

In Cxmt on tuk Kossilla, ) Engineer in charge. 

The 13</i December ISoo. ) 


Litieo Bullona 


Dechourec works. 
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HIMALAYAN IllON Vy'ORKS, KUi[AON. 
Wekkly Pi;oGREss KtroKT OF Work doxk at Dechovree. 
Dcchouree, \()fh, DeceiiAer lS3j. 
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The arches of the furnace have 
been turned. The foundations ofwater- 
y wheel are now being cut and laid out; 
the timber framing has been in great 
part fitted. 
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Superintendent. 
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(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Pkoorbss Report op Subvet, &c. 

Ejifixiyed during Ihfi greater part of tlic week in organizing the 
works at Dcoliouiee, also in getting the iunglo 

Workfl at iJocliourco. . , 

cleared, setting out and fonniiig roads to works, 
ijuarrjing atone, making bricks, &c. Tlio roads liavo now been all 
clcaretl, ui' nearly so, and the old hackery track to Kalceiloongec is 
being opened out. Some difficulty has been experienced in obtaining 
laborers of a suitable kind, owing to the work Ijeing new and the 
men not accustomed to it : likewise in obtaining tools, which h.avo 
to bo brought from a distance (Moradabad i>r Ramjwor.) Those rc- 
<luiremonts are however being now fast suj>plicd by the Senior Assistant 
Commis-sioner. 


Tlie clearing of 
Clanring jungle. 


tlio jimgle lias been lot by contract at suitable 
prices, under the advice of the Stmior Assistant 
Commissioner. 


New t'jieniiij?*. 


A searching party has now proceeded to the Westward, and have sent 
in .several .specimens of inferior iron ore tbniid 

Searchiag itarty. t « i «it y « .t 

fiboiit 2 miles to tJie W^stwiird near tljo villairt- of 

Shaat Ghudawa. 

The ground i.s being opened at several new places; the results .ire 
yet unknown, except at Beeiapoor, wliero a largo 

Now I'peniiign. ■ . , , 

. ojiening has boon made into the iron bed about 

lloojaiwor (ilnllwie chains ou the uiipor .side of the previous ojicii- 

"™-) iiig. The details will be given next week. 

A path has been i-ut through the jungle under tlie illrections of 

Lieutenant-Colonel Drummond from the high soar 
Loha Bhur Bhiw to , . i ^ t i 

Bhoonka. Now di«;.jvoiy at tho vV(;.st end ot Loha Bhur Bhur towards 

Bhooiika, and tho ro.sult has been the exposure of 

the bcsl in large masi-es in three difTercnt places. 

In the first place it Is seou close to the lied of the Kora stream to a length 

of 150 feet and depth of about 10 feet. A few bmidrcd yards farther on 

it is again seen to a length of about 150 to 200 feet and a thickness of 

about JO or J 2 feet Those two places expase the bed on its longitudinal 

face. Tho bed appears nndistuiiicd and in situ at a distance of about 


by Iiipuloiwiiil-Coloiipi 
Pnumuoiitl. 


a quarter of a mile fiirther on, and close to the Bhoonka bed the ore 
is again seen exposed transversely to a length of about 100 feet and to 
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a thickness of 20 foot (more or less,) a half dry 'stream passing at each 
side of the mass and leaving it quite exposed. No new excavationB 
have been considere<l necessary here at present. The oro is a rich 
brown iron ore, similar to that found at Loha Bhur Bhur and of a 
metallic appearance when fractured. The finding out of those new 
bed-i is of very great iiniwrtance, a.s it settles the question completely 
.'US to the clianicter of tlio Loha Bhur Bhur deposits, proving their 
continuity iKtyoiid .all doubt, and that they are not mere “pots" as has 
been suggeatcil or .supposeil by one or two i>aitios that have visited them. 

(Signecl) W. SOW.ERBY, 


Dkchoithkr, 

2'hc'‘20th November 18.5.5. 


\ 


Engineer in charge. 


No. 172 OF 1850. 

Fuum 

C. P. CAIIMICHAEL, Esquire, 

Asat. Secy, to Oovt. of tlve N. IF. Pronneea, 

To 

J. W. DALRYMPLE, Esquire, 

Offg. Secy, to QovL of India, 

Home Dej)artment. 

Dated Agra, the \ Wi January 1856. 

DKinBTMENT ri.UUC WoHKH, 
i*ritl,|0. 

(Sir, 

T.\ continuation of Mr. Secretary Muir’s letter. No. 2658 A. 
dated 26tli DcaunUw last, I am desired by the llon’blo the Lieutenant 
Governor to forward, for the infnrination of the Most Noble the Governor 
General of Indta in Council, the accompanying copy of a Weekly Pro- 
gi ess Report, ending Decembor 15th, of the survey of the ironworks 
in Kumaon by Mr. W. Sowerby, Engineer in charge. 

I have the honor to Ito, 

Sir, 

Your most obodiout serv.Tut, 

C. P. CARMICHAEL, 

A eat. Secy, to Govt., N. IF. Provinces. 


Agra, 

The 12t^ Jamuary 1856. 
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Beyond the KosbiU^w 


(Copy.) 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Progbess Rkpobt of Survey endihg Ioth December 1855. 

Q’lfE District from Munsaiuce to the banks of the KossiUa has been 
niKTOmios oil the Kos- agilin gone over, and the result is a most complete 
silb River. proof of the existence of an imnienso abundance of 

iron-stone. The Hills called tho Ookulkee Doong HiUs on their South¬ 
ern slopes is literally full of iron-stone from the lowest valleys to the 
high(;.st peaks. Tlie bod in siln was noticed particularly in a ravine a 
little to the West of Choopra; also huge blocks of it in all the ravines and 
hill-sides, inspected right up to the KossiUa. The specimens obtained, 
liowovcr, is not of a very rich ijuality, but good useful iron-stono. 

In the same Hills lime-stone has been found of a good quality. 

Beyoud the Ko.ssilla, in the Diingar Nuddoe, about ouo mile below 
Mohan, a bed of the same desicription of ore as 
that found at Roejapoor has been discovered. Tho 
bed is seen to a length of about 120 feet, and to a thickness of 20 feet, 
tho floor of the bed not being seen at that depth. In tho same locality, 
the white fire-clay has been found, and at a short distance lime-stone is 
found. Further up tho Valley of tho KossiUa, at Punccaloc Ohar, a 
h(«vy kind of ore is obtained. The bed is scon to a length of TOO feet 
and about 3 feet in thickness. In the Valley of tho KossiUa a fine kind 
of loam is foiinil, very snil.able for foundry purposes. 

Continuing along the road towards Ohurav, on the lianks of the Ramgnn- 

Bi-tween the Kesalla P*. 'I l^ed of iron-.stijiio is seen in a half dry stream : 
and JlBinguiigii. jg ^bout 2 fcot 6 inches in thickness, and is seen 

on both sides of the stream for <a considerable distance: it is in nearly 
horizontal strata and is not of a rich description, being the spotted iron¬ 
stone. This is about 3 miles from tho Ilamgnngtu In the same stream, 
still nearer tlic Raiugunga, another outcrop is scon of the same kind of 
iron-stone. Close to the banks of tho Raingunga, 
about 300 yards below tho village of Ghurar, 
tbero is an outcrop of the poorer description of yellow hydrated iron¬ 
stone of considerable thickness, aud higher uj), in a dry ravine, there is a 
bed of a better quality, also of some extent. It is of the description with 
pca-like nodules in the stone. 

On the Fast bank of tho llamgimga, about ouo mile below the village 
of Uhurar, and near a ford twross tho river, a bod of very rich reddish 


Now dific»)vcry ou tht' 
Kamgimga Uiver. 
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brown iron ore lia.s just been discovored. It ia similar and equal to the 
b«‘8t description found at Lolia Bhur Bhur, containing a high pcr-centage 
of iron. It is seen in large blocks on the bill-side for a distance measured 
down thu slope of the Hill of 50 yards, and of considerable width, and 
the bed in situ Ls clearly seen, sticking up out of the surfaces. It is 
greatly covered with soil and detritus. The bed is also found on the oppo¬ 
site bank of the river, about a quarter of a mile further on; down the 
river the la'd is again seen, but it is of a poorer quality. 

Still further down the river, the white fire-play is found, and indica¬ 
tions of a richer description of iron ore, simihir to the rich red iron oro 
of Deciiouree. Liinc-stoiie has not yet been discovered in this District: 
there arc however iiulieatious of its being dost? at Iiaud. 

The forests in tlie RanigmigX aiul the Kossilla aro, if possible, denser 
than to thi3 liiistwards, and the liinher is chiefly saul and other hard 
wood suitable for charcoal. 

Tin! true cliaracter of tliese iron deposits having now been well ascor- 
tiiined, it luis not yet Iweii cxmsideroil necessary to make any excavations 
of a great extent. A more detaded and careful survey will bo made on 
returning Ejustw'ards. 

The lower part of the Ramgunga is now being searched, the now 
hackery road is alrejwly constructed up to within 2 miles of where the 
best iron-stone has yei iKiOU foniul, and access to tin) mine ia easy, 
file lianks of the Ganges are now being searched, which river 
TUe Ganm-a. bounds the Province to the Westward. 

(Signed) W. SOWERBY, 

mngi'fifier in cluirge. 

In C\mp on the Ramgunga, } 

Ty, Vllh Decendjer 1855. j 

Tlic works at Dochoiireo having been visted by Captain Strachoy, he 
Dedwuroo Works. will be able to report progress. 

(Signed) W. SOWERBY. 



FitOM 
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No. 993 OJ? 1856. 


VV^ILLIAM jMTJIR, Ksqiiike, 

Hei v- to Govt, of the JV. W. Vrooincea, 
Ti) 

C. JjB:.M)ON, Esquiuk, 

kSccy. to the Gout, of India, 

Home Depiirlment, 

Fobt W11.1.1AM, 


Dated Agra, the loth Fchri'O/rjj IS.'JG. 

Pcf.Lic WoltKs l)Kr\HTAir:?Ji’, 

Puur JO. 

Siu, 

I AM ilircct‘'d I 0 forward, for siilanissiou to <lie IFo.-^t Nolito 
tlio (lovoriior (iciH-ra) iu t.^oimoil. 

• Ta'U.it N«».Ft l.iti'i)y 

is.ir>, with rm-lofiiiv ;ui.l 111 ti.s, U»o aci'0!npr>aying Copy of a cor- 

.fs|.o.i.lonce* l.cid wit), llio Otfi- 
fialin" CotumiN'icnuT -.i' Kinn.ion, rolati\i‘ to Mr, Soworby’y funeral 
Rcpoii on tlif iron dispor-it'S of Kntnaon and (tiirJiw.at. 

I It.avi' till.' liono" to be, 

Sill. 

Vour inosl olif'dii iit Sorvaut, 

w. .Mi; I lb 

■SVi*y. toGo'ot, iV. ir. Piovincta. 

Aiiii.t. } 

The xr^h l'‘■hrvar■r 


(CoiUKS.^ 

No. 62 OK ISoC. 


FltOM 


To 


I.’MIAI.V 11. IIAMSAY, 

Oj/j/. (JomiiiiaiLonrr 0/ Ktmnaon, 

VVIbLIAM MUIK, KsoiriuE, 

Sct‘i. to Govt, of the N. \V, Provinces. 


Dated, Kiinuum, the 2nd Fchrnary 1836. 

Sm, 

. I WAVE the honor to forward Mr. Sowerby’s Report on the 
iron deposits ejcamined by him duriuo the course of a rapid survey of 
the lower Hills, between Chukhata and the Gauges. 
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2. I iiavo rooeived a liu!^ box of specimen of ores from Mr. 
Sowerby, wliich pending your instruction I have retained in my Office. 

I have the iiouor to l) 0 , Ac., 

(Signed) H. RAMSAY, 

Offff. Commiaaioner. 

KifM.iox CoiniR. s OFFroE, ^ 

Ti\e '2nd Ftbraary i 


(iKNKKATi SU.MMARY of the rRKlJMTNAItA'^ SURVEY of the 
IKON I'KKtlSlTS i\ THE LOWER 1111A,S of KUMAON AND 
(ilTUIlWAIi FiiuM TiiK GUL.AII RIVER to the GANGES. 

I)ESl?RimVE Uctails. 

The survey lonimoiio.-.l iit Reejapoor, about 2 miles to the East of 
<^b>)ah River, where an oxeavation was nvade 
into llio bed of iron ore, which exposed it to a 
tlih kocss of about, 50 fc-t, the ore being a red clay iron ore rather 
liiable. an.l slightly n.ctallic in ajvpcaranco when fractured. Tliroughout 
tlie be, I are interspersed Hakes of wl.ite clay, and the under-lying strata 
is a b ,1 of white tire-clay. About 4()() yards beyond this opening, and in 
a diie. t liiK- with the strike of the bod, the clearing of tho jungle and ua- 
<h r wood ...xp,)s,,d aliigli scar, in which tho Ixsl of iron ore is again seen 
out. i<'[.pi»g t.i a tliiekn.ws of about 40 feet. Tliis is on the Eastern bank 
of the I’ecra Nuddr-e (a small half dry stream.) The bed wius covered 
wit I a great deal of surfiux! soil, which has been partly cleared, and tho 
Siieennens obtained fum, it are of a better .inality than at the point 
where tlu. opening was made, being lie.avW, more mctalUc, and more 
.<■0 frotn the ,lakes of white clay. The corresponding jiortion of the 
'-U the opposite side of the stream is but little expo.sed, being 
c<yac. wit huge boulders of sand-stone and snrfivcc soil. Lime-stone is 
oliUinable w.thm a short distance of this place. The Golah is a large 

AtMuchcar, Pepul Pokree, Punealee and Pnttepoor—all in tlie 
Chowiuiiia. ueighbourhood of Chownsilla—narrow Ijoils of 

seldom o tufcrior siliceous looking ore were found, the beds 

rich red t ^ beds of white cl.ay and 

So;il considerably to tho 

The streams m this locality were quite dry when visited. 
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r.iliaBiiur Uliur, 


h'roia further explorations at Loha Bhur Bhur, it now becomes 
apparent that there arc two tlislinct I'cds at that 
place. The Western part of the iron bed is a Ix.'d 
oflu'drated hrevvu iron-stone, and tlie Eastern part, wlioro .a portion 
was .snpposeil to have siiddeu down the Hill bodily, is in fact a lower 
1)< <1 of iiioi-e compact brown iroii-hlonc ; the upper bed is again exposed 
at Derm! Khora. 

The iukTiacdiato space bijlw’f <;ii Lob.i I’hiir Blmr and .Declioiireo lia-s 
n. i’.iiiir been cli-ired of jungle, and the result ha-becii the 

l.iier.xijil l)rrn-,>ii-.e, cNjiusui'.; of I'lige uins. es of rich eoliipai t hrown 
ivoii-stoiie, and tlv bed i'i> at so\.,-ral o! ici s t(i the Westw inl of ihi' 
vill.igoof l>hoo)ik<a„ 'I'lie masses are si-eu fur ,i, di taiiae of more Ihan half 
ann1e, seme of tlicse massi's being iiianv lojis in weight ; they ape ar (<' 
ho tho outer edge of tii''l‘odhvo]':i ii up. Tiioincto Itei.-hoiirco, a da-taaico- 
of about 2 miles, ilioo- is an intona' nh. o' hut t-w s'pt' imaus iiavc 
been obtained, and tliose of .m inferior (|ualit,y Cinniiig from nairo’V 
hod.'. 


A tliaff has hei n .si.nk at Dt.'eho’in'e in <he broad open ravine lo a 
•'‘.pill of a'lCiU IN h.ot The fin* 12 fei r l.olow 
(lie s'lrta'e !s e very eoaipaet and rich bi-cl ot iroii- 
sloii''; afterward'- Hii' bid bi-conv.s like that a* Bceji ivioi, with il.iki -j of 
whift elag iiiioi-spi In and (lie white da hccomcs inure frei|ncnl. .md 
the ore pi'iiv! a % th<' -li.e"; eontinue., ilowi,vard. Ab"n lb ' irnii bc'l it 
Ifechonrei'arc alleriiaie bi'ds of ,-,aiiii-s((,oe, ofciingitn is clay, 

v.diitc lire-cl.iv, aii..l iui r pcrsi'd in tic s.aiid .stiaic ari' vorv thin and 
ehorl .s( ain.s of iigiiiiie I'o.i! Ahovi! tiio nhife .-am! 'lone, bi'di up in the 
}Iil!, a hid nl’ccinj 'ct 'mown irou-slom i-. fonnd ■ it e.xpo. i d in iarge 
jna.->3es at. the snrf.i.ic, tin- o.c i,s c.s’ae.tly similar to lie lif-d at Leli.i IJhiir 
Uliur, and still liigl.cr up in tic llili, ili.ne ihi.- bed, other hc.ls of infe¬ 
rior iroii-.'loiie an- lunad. Th.tse latter bi;d i an:- na.rro'.,’ ,xnd are in tho 
yellow niieaei oos sand--i<>no foriDatioii. Kuher up the, Boer Niiddee 
I'-vcral I'errugiiicus beds arc (i.iind ; they aro eliietly however j>'ii friable 
oiay Moiies. 

'I'he specimens obtaiiiei! from the Hills hetwoeii tho Beer i'fudilce and 
t>ub- tic Diibka are chielly of an inferior cliaracter, 

_ found in small blocks near the village of Shail and 

Ougaroo. Ci.)ming 5 from uurrow beds, the Hills hero retreat considerably 
to (ho Northward. 
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Dn^k.i U K'M. 


IjM.riil-. 


Aft 'r croisini; f ho Dul)k:i Nuddoo, near a village called Gliutloorah, the 
iron-.'-lono ia auen a short distance up a hall' dry 
riiviii.', ;uid from this point in a nearly North- 
wi sti-rly lirciMioii tlio onl is successively seen out-cropping, sometimes 
to a e,jiiMd*;raMf ihickiiess, and at otlier places only small blocks are 
•seen on ili.: siul'.u.i.-. Tlu soout cro|.ts auil bloi ks coiuiniie oj) to the ravine 
a little to tlie North >d' the village of Ururaiheo 
((JhoraKdt.) \, lieie lingo niasscs cover the hill¬ 
side, uiiil luiir the saiue place ill a diy iMviiie the bed in nitu is seen 
to a ll.il Liu ns 111 .iljimt 20 feet. 

from liiiir.i.li.;'; to 'lie Hamauce Nuddei' (a tributary of tiio Kileliereo 
t i ii'.iil..-. Ill Mn-iUi.i.i- the J'l istoru side cl' Pat lict) bloeks of the iroii- 
i.ii; icwr, i'.ii u it stouo aic foil lid ill tliu niimeroiii: ravines and on 

tl'c H'll .sliipes ; an 1 lew down in tin; IJ.unaiiet! .Nialdee a bed is eut 
(lini.i^li and i.> si'en i,u -<^11 in the saml-.stone. Owing to the dense 
jiin;le .Old .-.a,ii,i'i; snd liie pr.ici.Mj tliickii.ss cuiiM not be a.-icorbiined. 

'I lie nil’.il III ; llic! wlinl; of I Ids District is of ilic sainc ebaiacU'r as ut 
b ili i i;!iar. n on >1 y. a brown clay ore, heavy in the hand, and the 

li.ietnn sli de.ly nn.'i.ill e, sniiieliiues very niucli so 

Lillie siiiMi; (liiTa) is oiit iinahli.' in l.liis liicality, a wall of it was 

i , I, uuticid in the Ivuddai-oo Nuddec, near Uin- 

failice. 

'I'l.•• J)ulika River, at tlie upper part of it, niivlit bo suflichiit 
, 1 ,. to diivi; the machinery for a couple of bl.Mt 
funiaci.-s. 

The iinaiitit; of svater in tin! Kitciiurce Rlve.r, near the Senta BunriLo 
Wativ imwiii in till) -Temples, t.vlicrc two streams luci',) would In- 

KDs h»‘r-ij Jti. r. 1 11 I 

ampti! .all the year romid to drive in ieliiia.iy 
lour bla.sl liiriiaces. Tills point i.s about 2.1 miles South oi' the iron be.ls. 
On tin; gcutly sloping cultivated ground, South oTPht Ivdl, the or.; is 
l‘..t t(,.t feuud. Tiio projiijr position of tlie i!i;posit here 

would be consi'icrablv beneath tli 

A litUe to the North of PAt Kdt, at aoonsirleiable ■ levatio.i, ti.eic 
a kill I ot tcimgiuDus killas, with occasional sni dl block-; oi',„;l,, hni 
.. i.ulory iron ore, but nothing like a lied or vein win eomc upon. 
l>e_, iiid J at Kot Westward the Hills contain iron-stone, a.i uidicutod 

Til K.it to Bliora Kfi, blocks on the surfiu.'e. Tins coutiuuc.< up to 
Bhora KOt. 


I'l 
viy 
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At Lahee Biileon there was found large masses of highly ferruginous 
BhoraE6tloIjihee Bn- quarts, with bits of rich iron-stone, sometimes of 
a bright red color, resembling cinnabar, for which 
mineral it might easily be mistaken. The quantity obtainable is very 
considerable, but it would be found refractory in the blast furnace ; it 
may however become exceedingly useful for mixing with the more fusible 
ores. These maase.s of ferruginous quartz are found at a high elevation. 
Up the Kuttulea Nuddee, in the same locality, there was found beds 
of femiginous killas. 


Choopra. 


Tho KfBsila District. 


bed nm' Sr^hoD, 


Continuing in a North-westerly direction, iron-stone was found in the 
numerous ravines and hill-sides around Choopra, 
Muns:iincc and Mooluguree, right up to the Kos- 
ailla River. Beds were particularly noticed in a ravine a little to the 
West of Choopra and at Mooluguree. The Hills called Ookulkce ikiong 
Hills, on their Southeru slopes, arc literally full of iron-stone. The beds 
exposed belong to the upper series, and arc not thick, seldom exceoiiiug 
2 foet in chickness, and the ore is nf>t very rich, but good workatJe ore. 

Lime-stone exists in the same locality. Beyond the Kossilla River to 
the West, at a distance of about h.-ilf a mile from 
tlio river, and about one mile below tho village of 
Mohan, in the Dungar Nuddee, (a dry stream,) a 
bed of rich red iron-stone is seen exposed for a length 
of about 120 feet ami Hiickiicss of about 20 feet. The ore is a rich red 
clay iron-stone, precisely similar to that at Dechouree, with a small 
portion of white cl.iy'iiiter.s[(orsed throughout the bed as at Beejapoor. 

Iron-stone was also found n(3ar Funoadh, on the Ko.ssilla, below Mo¬ 
han. There was a great deal found lying in blocks 
oil tho surface. 

At Chookum, above Mohan, on the Kossilla, a 
narrow bed of metallic-lookmg iron ore was found. 

Tlio white fire-clay is found in the Dungar 
Nuddee, near the iron lied. 

Along the bed of tho Kossilla River, an excellent 
loam, suitable for foundiy purpose^ was noticed. 

Lime-stoue (tufa) was also found in the same 
locality. 

The water power of the K<mlla is very 
great. 


Funoadh. 


Chiwknin. 


Firesilay. 


Loam. 


Iiime-Btune, 


Water power. 
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Following the road to Qhurrai (on the Ramgunga River) beds of red 
femiginouB clay and white clay ore exposed, 
Ro«dtoahamu. especially jnst beyond the Dungar Nuddee; and 
in a half diy ravine a bod of the poorer kind of iron-stone is seen for a 
considerable distance : it is about 2 feet 6 inches in thickness at the out¬ 
crop, the strato being nearly horizontal: this is about 8 miles East of the 
Ramgunga ; and in the same stream, still nearer to the Ramgunga, other 
beds are seen out-cropping of the same kind of iron-stone. 

Close to the vdliigo of Ghurrai, at the etlgO of the River Ramgunga,' 
there is a bed of very poor yellow clay iron-stone, 
Oburrui. jj, to ije of consulor.alde thickness. 

A litilo to the North of t)ie village of Ghurrai, high up in a dry 
ravine, there is to bo seen a bwl of iron-stone, .about 4 feet in thickness. 
On tbe East side of the Ramgunga, and near a ford in the river, 
Tw.^ inilM K'linv 2 milos below Ghurrai there is a bed of rich 
Ohurrai. roddish brown iron-stone, similar to that of Loha 

Bhur Hhnr. Largo blocks art! visible on the hill-side, nearly down to the 
water’s edge, over a distance of about 200 feet, and the bed in »itu is 
seen sticking tip at tlic surface. It is greatly covered with surface soil; 
the bed is also found on the o]>posite side of the river. About a quarter 
of a mile fin thi r down the road the same (or another) bed is again seen, 
but of rather poorer quality. 

Aljout one milo further down, in a ravine to the East of the Ram¬ 
gunga, beds of white fire-clay are found ; also the 
birp-tUy. highly ferruginous red clay, similar to the 

Jbid cliiy. overlying tho iron ore at Dechouree. 

Lime-stone is obtainable in this l(K!ality. h'rom the village of Ghurrai, 
the Ramgunga runs in a nearly North westerly 
direction; the Hill slopes and ravines on the 
Northern side of tho river are full of iron-stone; but on the Southern 
sido of the river there are no indications wliatever of iron-stone, from 
point 5 or 6 miles below Ghurrai to opposite Box- 
sur (a timber-cutting station). 

Crossing the Ramgunga, about half a mile above Boxsur, on the 
BoMur to caioulcher- ®®'w road to Choulcherree, (a timber-cutting 
*’■ station,) about half a mile beyond tho river and 

about a quarter of a milo from the village of 
Simulkurree, the brown iron-stone is seen in 


LiLi«'8t/)Xio, 


PaUcedoou. 


Simulkurm 
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masses on the hili-sidc, along wliich the road passes. The walls of the 
ri»a<J are partly built of it, the distance over which the blocks are seen 
is considerable and appear to be lying in a line about North-west and 
South-east. 

About 2 miles further on the same road, beyond the Hill over which 
it passes, iu a half dry ravine to the Nortli of the rosid, a bed of compact 
brown iron-stone is distinctly visible to a thickness of about 30 feet: 
the ravine in which it is fouiul is a branch from the Pulaen, down which 
access to the Baingnnga is etisy. 

Further on the same road, alniut one mile, blocks of brown iron-stono 
are visible, and wore being Jug up to ymke the new road. The bed in 
sUu- is exposed in an adjae.iiit ravine*. 


Still further on, in the Miillaneo Sot, a narrow bed hi situ Is exposed, 

and large mas-ses in the bed of the river. This 

rav'iio is the route which the proposed new road 

from Choulcherroe to Dexsiir is to lake for bringing down timber. 

Beyond the Suman'ca or Pulaou Nuddec, which passes close by Choul- 

(iicirec, the surrounding Hills are full of irou- 
Choiilchorroo. » i i i- i ■ i 

Slone. A bed ui situ was noticed m a dry ravine; 

it was about .5 feel iu thickuc.s.s, and masses on the hill-sides. 

The water power in 'he Pulaen Nuddee would probably be suflBcient 

fjr two Hast furnaces, during the greater ^lart 

of the Year. 


MuUanoo. 


Pijften Itivor. 


The road from CLouk lii irco to Kotreo, on the Sona Nuddec, takes a 
very circuitous route, and passes through the conti'O 
Clioiiltl.i.ir.,oioKot.n 0 . ^ _ p.jf]pe Boon. Ou this road )>eds of iron-stone 

are seen exposed in sUv, in the sand-stone formation, .and masses on the 
talrfaco are come upon at .almost every step, the masses sometimes conti¬ 
nuing for upward.s of a mile, the ore being a good workable iron-stone, 
sometimes exceeilingiy h :avy in the hand and rich : this continues quite 


up to the Sona Nuddee. 

The Hills around Kotreo arc also full of iron-stone. Masses, many tons 
iu weight, are found lying on the siu&ce on tho 
hill sides .and in the ravines: this is especially 
the en.gA near the village of Kharce, whore masses were seen lymg on tho 
surface for -a length of about 200 feet and a width of 90 feet : also, in 
the coiTesiwndiug Hills, West of tho Sona Nuddee, similar masses were 
observed. 
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The Sona Nuddee contains l>ut little water at the dry season of the 

Snna Kud'teo probably just sufficient to drive a small wheel 

Water I’ower. fof blast furnace. 

At Kotdwara, on the Koh Nuddee, several beds of brown iron-stone 
^ ^ are visible in the sand-stone formation, and blocks 

of it are ioiind lying on the hill-sides, especially 
at a iioint ab<Hit a quarter of a mile above the village. On the road-side 
to Scerinugger, beds of white fire-clay are also scon exposed in the 
high banks of the river close to the village; also red ferruginous 
clay. 

About a mile beyond Kotdwara to the Westward, up a ravino at pro- 
V . T 1 n i, dry,\u a high scar, a Iwfl of compact rich 

brownnrou-stoue exists—it is about 3 feet, in thick¬ 
ness at the outcrop, and is exposed for a distance of upwards of loO to 
200 feet Masses of it are found lying in the bed of the -stream. About 
.'50 feet .above this bed, in the same scar, there is another bed of a reddish 
brown iron-stone, rather poorer in quality, but good workable ore—it is 
about I feet in thickness. In the same ravine tlie white fire-clay and 
the red clay licds are also found. 

Lime-stone (tufa) is obtainable at some little 
distance further into the Hills. 

The water power of the Koh Nuddee would be ample at all times of 
WuUt power of tho the year tor driving machinery for twti blast fur- 
Koh Nuddee. naces, and the high banks on each side of the 

river are well suited for sites for tho furnaces. 

From Kotdwara to Lol DAk, iron-stone, of an Inferior kind, has been 
found in almost every ravino crossed, comidg from narrow beds in the 
saud-stone : the whole of these ravijies are dry, or nearly so. 

Around Lol DAk, beds of a good workable iron-stone were found, 
Lol Dak. ferruginous clay beds and white fire-clay 

by the side of the ltowa.sou Nuddee. 

The water power of the Howasun Niuldc-c wculJ probably be sufficient 

Tho water power of the fo^ One or two blast furuaccs during a greater 
liowason. . i. o o 

part of the year. 

In tho Mittewalleo Nuddee (which is half dry), to tho West of Lol 

Mittawalloe Nuddee. ^ ^ rod clay, and beyond this the 

Hills ap[)ear to contain a gio.tl (juantity of iron¬ 
stone, as indicated by blocks on the hlU-sidoa and in the ravines. 


Limk-stiine. 
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Tlie (langf's. 


T.il Nufldfe. 


• The Hills to the North of the village of M undil (6 or 7 miles from 
the Ganges) were found to contain iron-stone, but 
chiefly of an inferior cliaracter. Tho ravines wore 
full of large blocks coining from the upper nan ow beds, and in a ravine 
about 2 miles from the Ganges, West of Mundil, blocks of iron-stone 
were found in abundance, not very rich, but a 8cr\’iceable iron-stone. Occa¬ 
sional bits were very rich and heavy, Followingthis ravine high up in the 
Hill, three distinct beds were come upon of athickness varying from 
1 foot G inches to 2 feet 6 inches' :tliey were exposed only for a short 
distance.. 

In this locality the white sand-stone was found; also the red clay beds 
indicative of a richer description of iron ore, but no rich bed was found 
actually exposed. 

A little above Ohorec Ghfit on the Ganges, a small stream empties 
itself into the river, coming from the neighbour¬ 
hood of tho village of Tal. Proceeding up this 
stream for about 2 niih.'s, tho Hills on each side 
become steep and precipitous, tho formation being 
a compact clay-slate, in which are found bi;ds of ferruginous kiilas and 
alum shales. In ii dry raviiio ruuaing up the hill-side, on the Northern 
bank of the stream, masses of very heavy rich red iron-stone were 
found for a distance of about 300 feet measured uji the Hill slope. One 
mass auKingst inauy was found, weighing about 200 Iba, and coubvimsi 
about 70 per cent, of metallic iron: it was forwardeil to the Roorkee 
Works. Thl.s kind of iron ore is usually found in veins in the older for¬ 
mations, and judging from the niaases on the surface, tiiese veins must bo 
of very cousiderable thiekuoss, but owing to the immense amount of 
detritus on the liill-siJe, no veins were visible. The removal of this sur¬ 
face soil and detritus will be a work of consiilerable labour, and tho sub¬ 
sequent mining of the ore very difficult and c.\peusiv& The ore is also 
refractory. 

The ferruginous kiilas contains but a small per-contage of iron, and 
would not be worth smelting alone, but might become useful for mixing. 
The beds are of considerable thickness. 

Several otlior beds of a ferruginous character were also found up 
Uiis stream, but no bod of iron ore. 

Lime-stone in masses were also found in tho 
same stream. 


Idmo-Btona. 
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ITurdwar. 


In this ravine were also found several veins of carbonaceous shtde (or 

Carbonnoeouii ehale in Hiineral block,) a portion of wldoh was rained, and 
Tal Nuddee. it appeared to be continuous. It is mixed up with 

cxystala of alum, sulphur, white pyrites, and other impurities, and is of 
little or trifling value. It is found in great abundance in all parts of the 
world. The only use made of it is the manufacture of an inferior kind 
of black lead, which it resemblea 

Lower down the Ganges, near to Jumuoa Bagh, small pieces of rich 
iron-stone were picked up, and the Hills on the 

Junmoa Bagb. Southern side of the stream were searched without 

success. There was found a bed of inferior white fire-clay, and the red 
ferruginous clay, but the Hills did not appear to bo a character to yield 
iron ore. " 

Lower down, near to Hurdwar, the Hills contoin ferrugiuoas beds, 
which might be suitable for mixing with rich ores, 
but too poor to be properly calbid iron-stom;. 

The existence of iron-stono has been ascertained in the Dehra Boon, 

Uchra Doon portion of it was included in the present 

survey. 

Returning to the Eastward from Kotdwara to Khalagnrh, the lower 

Koblwarn to Khalil- Hills adjacent to the Blains were found full of 
gnrU tin the itongunga. iron-stone, chiefly of a good workable descrip¬ 
tion ; masses of it were found lying on the hill-sides and in all the 
ravines, more espccialiy at a point along the road, abitut half a mile to 
the Westward of the village of Dohulciind, whore 
huge blocks of heavy browm iron-stone are to bo 
seen lying on the hiU-side, the Hill being apparently a hill of iron-stone. 
This point is about 6 or 7 miles West of the Ramgunga In this neigh¬ 
borhood there is also plenty of white fire-clay and the red ferruginous 
clay beds; also lime-stone. 

In the neighbourhood of Ehalagurh, where the Hamgunga enters the 
PlainB, narrow beds of inferior brown iron-stone 
were found, tho greatest thickness of any bed nor, 
exceeding 2 feet, nor does there exist any indication of better beds below 
the surface. 

1 rom the Bamgunga up to the village of Berana to tho Eastward, tho 

Benina. lower Hills are full of iron-stone of t he inferior brown 

kind, as indicated by blocks of it on the surface. 

a 


Cohulcund. 
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TTp till’ R'rana Sot, at a ilistAnce of about 3 milci?, large masscrf of 
brown iron-stono arc found in the bed of tho 
stioam; they are of good i{uality and apparmitly 
coming friun a bod of no iucousiilcrable thickness. The precise position 
of tho bed and Un tliickao.s.s could not be readily ascertained. 

Along the road to L.il Jhung Eastward, tho hill-sides and ravines 
^ ^ wore found to be full of the inferior browti irou- 

stone, and a short distance up the Sot, at Lai 
Jhung, a narrow bod wa.s noticed, the- specimens obtained from it not 
be ing rich. Hero were als.i found white and red clay lieds. 

A little beyond Lai Jhiing, mi tho hill sidc.s, masses of iron-.stone of a 
good workable i|uality wore found ajiparontly coming from aboil of some 
thicknos.s : thcne blocks wrre olMirved to be continuous for c't distance of 
about 2 or 3 milci nearly up to tbo village of Dchla. 

L^^p the Sot, nt Di'hla, a la d iit, hUu w<a.s seon of about 2 foot in 
tliicknc:'« In a high scar on tho East side of the 
stream, iic,ar tlu; village, the boil is exposeil for 
.■-oino distance, but it .appcav.s to be a gOi,d deal di.stnrbed and broken up- 
Beyond Oehla (lot small blook.s of common brown iron-stone ’vero 
found for a distaneo of 2 or 3 miles towards Rain- 
I . .lU t. UiM cigf, nuggar. Approaching that place tho Hills become 
low anil i;o indications of iron-stone were found. 

'I'lio Itistrici from R.sumiiggur to Dechourpo is a series of low umlu- 
Kauiiiug '11 • j iict-Vu- biting hills and ilooiis, .sections of which, to a 

'■s”. good depth and length, arc seen in crossing the 

Kosidlla-. the Kilchcrei; .and the Dubka llivers. The sections .seen are 
cbieHy allt.rnate siiat.i of giavcl, viitli rouniled boulders, lieds of soft red 
sanil-stone, and :i l.aid ioiiglmnerato of lime, gravel, ami boulders ; tbo 
beds lying iii-.iilv l.orizonhi.l. 'I'hore are few or no indications of iron¬ 
stone in tliis Hislrict, nor up the K.ossilla !us far as Duckooleo. 

OExniiAf, 11 !;mm;ks o.v tiik Iron Dkpo.sjt.s. 


The true character and disposition of tbc.se beds have Jiow been pretty 


Genei'al rumui’k.-*. 


V cll aiLi'rtained ; tlioy belong to a class of ores, 
the niineialogical term for which is limonite, era- 


ClniracUr sf 


bracing the lower red clay ores, approaching tbo 
character of a Uemalito ; tlic other bed.s being 


compact brown iron ore, hydrated brown iron ore, and the upper and 
narrower beds being of the charactei ol bog ores, originally formed 
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umler water, sitwI subsequently upheaved inte their present elevated 
jsiaition. The ores from the upper bods are frequently cellular, and the 
narrower beds are chiefly formed of uodules of iron, mixed up clay 
a small proportion of lime and silecious matter--they also sometimes 
contain sliall flakes of mica. The lower beds of red ore fiequeutly are 
found to • have flakes of the adjacent white clay interspersed through 


them. 

The lower bod,s are of unexceptionable quality, containing a high per¬ 
centage of metallic iron ; the upper narrow beds 

Quality ot boiK found Valuable for reducing the richer 

beds ; and what renders them more suitable for tliis purpose is that they 
contain a largo proportion of^lime. The red huriiginous cl:iy.s will also 
be fmiiid valuable for mixing with the richer ore.s tlio latter being 
generally too rich to he smelted alone. 

The mining of the ore from the lower beds will be found exceedingly 
easy, being generally so near the surface and fre- 

W'.irkii'f! of tlio W9. , mi , , 

qiionuy quite aiiovo it. I lie n.arrow beds ,nrc in 
a compact micaceous sand-stone, and will be rather difficult and e.xponsivc 


to woik. 

Tlic.se oros are precisely similar to the valuable deposits so expon- 
r.iuiTvirativo charactor “vely worked in many parts of Knrope and in 
the United States of America, and f.lioy are also 


of tilt* botli* 


of tlie same character as the ores found in the extensive iniTieral 
fields of South Africa recently investigated by myself, where tlioy are 
found overlying a valuable coal deposit 
Commencing at Beejapoor fo the Kastward, the lower bed of red iron 
tioui-nil dUposition of 0^0 is exposed ; it is again seen at Dcchoureo and 
near Mohan on the Kossilla, beyond which point 
to the Westward it is nowhere .soon actually exposed. The thick hods 
of brown iron-stone are however well developed at many points along 
the whole of the lower Hills. These beds of brown iron-stone are but 
little seen beyond Kotdwara, whore tlioy are however well developed. 

From this it would appear that there had bce.n a general upheaval of 
the beils by a disturbing force coming from the direction of South-east 
•and follovying a North-westerly course, the disturbing force gradually 
Ijccomiug less powerful as it continued Westw ard, or wbat would jiroduce 
nearly the same phenomena, there may be a general inehnatien of the 
country- at the foot of the Hills towards the Eastward. This view Ls 
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supported by llie lesearclies of Lietrtonant-Colonel Drummond to the 
Ifiast of the Golah, where the t)etls become richer, more compact and 
better developed than at any point to the Westward. 

Tl»e accompanying longitudinal section will give a general idea of the 
ilispositiou of the beds. The section is merely as- 

S^ctiou of ilcpiwitj. 1 t • • i i i . • it. • 

sumed, having no instruments to ascertain their 
relative elevations, and the maps of the Districts are generally very 
inaccurate. The beds are shown horizontal, in all likelihood they will 
be found to be undulating. 

Section No. 2. shows the position of the beds with reference to the 
higher ranges. The general dip of the beds is about one point East of 
North, at an angle from 15“ to 45". 

The supply of iron-stone along those lower ranges i.s so great, tliat it 
would ho utterly impossihle to give any approxi- 

Sueiii) of iron stone. calculationa An idea of the size of the Ixjds 

will lie best formed by comparing them with the vast mountain range of 
which they form .a part. If ivorka arc established on ev('r so large a 
tliey would, in the course of ages, proiluco but a feeble impression 
ort till heils. 


Sui'iily of iron-stone. 


'I'be whole of the deposits arc quite accessible by means of waggons ; 

tramways would make them still more so. The only 
A^-eco-Mbilityi.ftiioUc- limit then to the proiliu-tion of iron is the supply 
of fuel. Tlie fore-'l s along the whole Province are 
■ as dense .as iKissible, in fact nearly in a state of nature 
■ which, in a nearly tropical climate, is something very 

groat. Tlicy aie ’.incut, except in a few places, and they extend as low down 
as Ramnugguv on the KossilLo, Khalagurh ou the Ramgunga, and below 
Jutiiaea IJagh ou the (Janges. The greater part of the timber is of a qua¬ 
lity most .suitable for maliing cliarcoal, much of it being said and other 
lianl wood. Tlieie is a good deal of timber, which is not so suitable for 
making charcoal, but wouLl be of value for supplying steam power to 
work the blast furnaces, where water power was deficient. 

The establishmout of a few blast furnaces in the neighbourhood of the 
timber-cutting slalions would use up the fm?l cut from the trees, the 
branches being of no value as timljer, but excellent for charcoal. 

Taking the qiuwitity of timber in these fore.sts at a low calculation. 


Tlx» nuautity of fu'-J. 


and as.sumitig that it is rc-produced in ten years, 
the forest would supply suflScient fuel to keep 



( ) 


200 blast furnaces at work, each producing at the rate of three tons per 
day. The total annual supply of iron would bo uiiwards of 2,00,000 toni^ 
the area to supply this being taken at 100 miles in length and 10 
miles in width, or 1,000 square miles. 

The following list of specimens ami localities will give a comprehensive 
idea of the number of beds and their relative value. 

(Signeil) W. SOWERBY, 

Engineer in charge. 

Dkchoubeb, 1 
The 30fA January 1856. J 
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BlIABUR TUON ORKS. 

LltiT Oh' SPGtUMKNd, WITH liEMJ^RKS. 


liOCJility. 


Hrmabks. 


c ^ 5 

^ 0 
7 


Tk'eja|)00r> •• 
•• • 

IVjml Ptiltroe, 
Muchcar,*. • 
Punv*il.‘e, •« 
Ditto, .. •. 

Chuv»nsi11a,.. 


lloiivy and rich. 

Ti»fa<'eoud limo*slono. 

Wotkahln, 2 feet 

a leot IkxI, rlaycy and pcM*p, good lor Diixiiig. 
Mioaceoua, anudy and p«>or. 

Jitjg oro, workable. 

Nari*o\v L>od, jwor, but workable. 


J ^ Dho<mika,. 

I i> Ditto, .. 

»^ Dochonree, 

j A Ditto, .. 

Ditto, 

12 Ditto, .. 

13 Ditto, 

II (l)it<«o, •• 
ir) j Ditto, 

1^1 I Ditto, .. 

17 j Ditto, .. 

jfj jDjrto, .. 

I'l I Ditto, •• 

-Ditto, •• .. 

“1 I Ditto, t« 


; Sbait. 

.. . 

. t(lMit4H>rab, • • 
jDitto, 

: Ijriimib.M*, .. 

Ddto. 

Ditto,.. .. 
Ditto, •• 

Pat Kot, 

Ditto, .. . 

jlUloRl Kot,.. 

I Ditto, .. , 


Dhsiiteo I'ahar, -. 
(.'hoopra,.. .. 

iMoolii Clli ir * 0 , .. 
Diiiigru* Nuddoo, 

Ditto,. 

Pauavl, • • .. 

(Jhuokam,. 

ChoopRi,.. 
Kodidllu, • • 

(ihurra. 

Ibimgiuiga, •. 

J )j tto, • • • • 

Ditto,. 

Ditto, • • • • 

Boxcar, . 


,, j Good ore, veiy sorvicoable. 

.. • ' Poor, but Hex’vicoablo. 

,, Botbou of slmlt liO foot deep. 

., 12 foet lit*k>w siiriAco groou olay. 

,, Fr«»ni bloi'ks on nuKaue very rich. 

,, Ditto ditto, rich. 

Ditto, calcined. 

,, Wliite naiitl stone, 

,, lied fornigiuoiiii) clay, O'-cful for I’cduehii'. 

White tiixi-clriy, ro*piiivfl well preparing, 
.. Diyh up In tlie hill, good (»ro, 

., Ditb» ditto, hydra l-xi ditto. 

,, Ditto, poor bog ore. 

.. lOlayey Hlatc, with Hbiina of iron. 

. Liuie-htotiu ii’oia Dechoiute, goi>il. 

.. Surface, #pceimeu p*»or, 

,, Ditto, ilitto very poor. 

,, VV«»rkHble ore, very fair. 

, Clayey, workable. 

, Good workable oro. 

, Ditto ditto. 

. i)itt-o ditto. 

, Poor, but workable. 

. I'VrrugiuouH ipiartz, refractory. 

, Itefnicbay. 

. Ditto, i r\ 1 

.| Bitwi {‘i"*'-*'-'’- 

. [*t>or, but workable, 

, IJitto, iJitto ditto. 

. Ditto, ditto. Touch on lyurfoce, 

, Doavy ir'h roil iron ♦,re. 

. White eJay intersjjorMHl, 

, P oor, iiu«‘h on surface, 

. Workable small bed. 

, i-^iine-HtotiH, tufaceou;^ 

DItbi (^tto, 

4 J'eet btsl, poor but workable. 

Small bed, poor. 

Ditti> ditto. 

Below GhuiTHg04Ml workable oix?. 
Lime-stone tiifaceous — M. (ihiimur. 

Pam, workable, much on surlace. 
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Locality. 


I 

L 


49 

nu 

51 

62; 

63 

64 


Pallco Poon, • • 
Ditto, • • • • 

Ditto, • • • • 

Ditto, •• •• 

ipitto, •• •• 

Ditto, . • • • 


Workable, 
Poor, workable, 
Very ditto. 
Poor, workable, 
Ditto ditto, 

I Ditto ditto, 


Rbmabks. 


>Eoail to Cboulclierreo. 


j 

) 

( 


55 Cboulcherroe,.. .. 
66 Ditto,. 


A kind of bog ore, i>o»r.' 
Heavy, riob. 


67 

66 

69 

6U 


Kiuee, . 

Ditto, • • • • • • • • 

Kotiw, •• •• •• 

DltU'j.. • 


Much on «iu*fack', goort, worku>;lo. 
Ditto h**avy, workuhU* 
liel'irfltftury, but workable. 
Workable. 


Cl 


KoUlwara, 


• • Very Bcrviceable ir<ju-Bt<>nc. 


Ct>i 

()?} 

04 

0/i 

06 


Kot4wara, 
Ditto, .4 
Ditto, •• 
Lul Dak,.. 
Ditto, •• 


07 |Dittt», 

08 Ditto, • • 



Very excellent, ttervicoablo ore. 
White firo-clty, good. 
Workable, but iwor, 

3 foet l»pd, poor, 

2 feet ditto, ditto. 

Ditto ditto. 

Poor, 2 loot 6 iuches. 


(>9! M\mdil, .. 

701 Ditto, •• •• •• 


71 |•loIlUlea Bagh, 

72 , Ditte, • • • 

Ditto, • • • • 

Tal JSluddoe, * 
Ditto, •• .• 

Ditto, •• • 


77 

78 
7y 
80 
81 

I 82 


Ditt<», •• •« •#** 

Ditto, •• •« 

Ditto,. 

Ditto, . 

. 

Kotdwara,,. •• 


Poor, small bod, contains lime. 

Ditto ditto ditto. 

A kind of bog ore, rich specimen. 
He^Ty and rich, but refractory. 
Ditto, but not rich, 
j Poor and refractory. 

Ditto ditto. 

Rich, heavy and rciractory, broken 
sent to lioork<'o. 

I Rich, but refhictory. • 

KiUas, poor. 

Curbouaccous &h:tlc impure. 

Ditto ’ very impure'. 
Un\o*titoue tufaceous, 

Lignitic coal 


from Iho largo nw 


Dohulcuud, 
Ditto, ., 
Klialagurh,.. 
Lol Jhuug, 
Dolila, . • • 


Good worknblo ore. 
Workable ore. 

Poor. 

Workable irou-stoue. 
Ditto ditto. 


Dechouree, 

The 30fft January 1856, 


(Signed) W. SOWERBY, 

Engineer in charge. 
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No. 994 OF 1856. 


WILLIAM MUIR, Esquibe, 

Secy, to Oovt. of the N. F. Provmcea, 

To 

Captain H. RAMSAY, 

Offg. Gommissioner of Kmnmn. 

Dated Agra, the 15th February 1856. 

PlBHC IVoaKS Djspabtmbjtt. 

Sir, 

I HAVE the honor to acknowledge the receipt of your letter, 
dated the 2nd instant. No. 2, submitting Mr. Sowerby’.s general summa¬ 
ry of the preliminary .survey of the iron deposits in the lower Hills of 
Kumaou and Gurhwal, from the Golah River to the Gauges, and stating 
that you have received, and retained in your Office, a box of spe'cimen 
ore.s from that gentleman. 

2. In reply I .am directed to intimate that the Licutenant-Goveiuor 
will have phsasure in submitting this satisfactory General Report for the 
peru.‘ial of tlie Supreme Government. 

3. You are requested to take early measures for forwarding the box 
of spc'cimen ores by bullock train from the nearest convenient point to 
C.alcutta, to the addn'.s.s of the Secretary to the Government of India in 
the Home llepajrtmeut. The words “ Specimen Ores from the Bliabur 
Iron Field from Mr. Soworby,” should be carefully cut, or priuUi], on 
the upper cover of the box, and you will have tlio goodnes.s to send 
direct advice of the date of despatch of the box by the bullock train to 
the Under-Secretary in the Home Department, 

I have the honor to be, &a, 

(Signed) W. MUIR> 

Secy, to Qovt, N. W. P. 


Aoiu, 

The 15th February 1856. 
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No. 1J32 OF 1856. 

From 

WILLIAM MfJIR, Esquire, 

Secy, to Gout, of the N. W. Provinces, 

To 

The secy, to the GOVT, of INDIA, 

Home De-partment, 

Fort Wii-liam. 

Dated Ajjra, the 20th February 1S5G. 

I’lnino Works DKrABTMEST. 

Sir. 

In coiitinurtlion of ray letter No. 995, dated 15tli instant, 
transmitting Mr. Sowerby’s Goneral Report on the iron deposits of Kii- ‘ 
ui.-ion anil t.rnrliwal, I am direct,od to i’orwaxd, for subinission to tlio 
Most Noble the Governor General in Council, the accompanying copy of 
an .ApiK-ndix to that Report since received. 

I have the honor to be. 

Sir, 

Your most obedient seiTant, 

W. MUIR, 

Secy to Govt, N. IK. P. 

Agra, i 

The 20th February 1856. S 


In Letter No. 1132 of 1856. 

(C.'OFY.) 

Appendix to the Geni):ral Summary of the Survey of the Iron 
Deposits in the BriAiuni or Lower Hiles of Kusiaon and 
Guriiwae. 

FsyiUtnatory Notes to Section No. 1. 

The beds appear to alternate in the following order, with Init little 

Disposition of the beds. throughout the entire range. Some 

minute divisions are necessarily omitted. 

West beds socu. "I®*- White 6re-clay. 

2iMf. Red clay iron ore. 

Brd. 'White sand-stone. 

4<A. White fire-clay (inferior.) 
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5th. Red ferruginous clay. 

5th. Wliito sand-stone, with thin seams of ligiiitic coal 

7th. Compact brown iron ore. 

8<A. Yellow micaceous sand-stone. 

9th. Hydrated brown iron-stone. 

loth. Sand-stone. 

lltA. Inferior hydratetl sandy iron-.stone. 

12tA. Sand-stone. 

IStA. Bog iron-stone (upheaved.) 

I4<A. Sand-stone. 

15th. Very poor boggy iron-stone. 

1 6th. Sand-stone. 

17fA. Ferruginous sandy narrow seams. 

1 Sth. Sand-stone, with occasional bit of lignite. / 

The richer beds being the lowest are fournl close to the Plains, where 
the hills recede to the North for any considerable distance. The lower 
beds are not exposed, or may have been so, and subsequently dcuudinl; 
this is especially the case in the valleys of the larger streams and the 
i»oarly horizontal beds of soft red sand-stone ; gravel boulder beds and 
conglomerate are found running a long way up the valleys’to the foot of 
the higher Hills. 

Between Kotdwara and Ramnuggur, there is a sub-range of Hills, 
the lowe.st beds exposed being the red and white clays and white sand- 
stonea Tills sub-range of Hills resembles in every respect the Upper 
Bhabur range in its formation, and requires no sep.arato section to 
illustrate it. 

Notes on Section No, 2. 

This section gives a general idea of the position of the iron deposits 
witli reference to the higher Hill.s. It is assumed as being a section 
from the Ganges range to the Plains, being the point whore the whole 
of the bods are well developed. 

The lower Hills appear to have been formed by a succession of de¬ 
posits and upheavals, the greatest upheaval being at their outer edge, 
near the Plain-s, where the upheaving force would naturally meet with 
the least amount of mechanical resistance, and they have therefore a 
uniform dip towards the Hills, giving the beds the appearance of under¬ 
lying the older rocks of the higher ranges, whereas they overlie them. 
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The precise geological period to which the Hills belong, in the ab¬ 
sence of any fossil remMiw, it is not pretended to determine. This is how¬ 
ever a matter of secondary importance in a practical point of view. 

A more minute examination of these Hills might in all probability 
modify this section in many respects. 

(Signed) W. SOWERBY, 

Civil Engineer in charge. 


Dechouree, 

TU 2nd February ISotJ. 


^ (Copy.) 

No. 10. 

HIMALAYAN IRON WORKS, KUMAON. 

Weekly Progress Report of Survey, &f'., for the week jajuiNa 
12tii January 1856. 

In searching for iron-stone in the immediate neighbourhood of Khala- 
TheiUingungatoKha- gurh, the only kind found are narrow beds of a 
poor description in the sand-stone formation. The 


liigiirli. 


Beiiuift Sot. 


greatest thickness of any bed seen is not niox-c than 2 feet. 

From Khalagurh to Beraim, the bill-sides and ravines are full of iron- 

„ gtono of the inferior brown kind, as imlicated by 

Kualagiim to Bcraim. ii i /.• i. , , 

blocks of it fouud on the surfiice. 

Following up the Bcrana Sot for a distance of about .8 inile.s, there is, 
in a branch ravine, called the Peepul Sot, large 
masses of brown iron*stone of a good useful kind. 
They are found in the ravine and on the slope of the Hill, for a short 
distiuice, coming apparently from a bed of no inconsiderable thickuc.s8. 
The precise position and thickness of the bed was not however very 
distinctly visible. 

Along the road to Lai Jhung, specimens were obtained, and a bed of 
the same kind of ore was found in the sand-stone, 
a little way up the Sot at Lai Jhung. The thickness 
of the bed did not appear to be more than 6 inches at the out-crop, and 
the specimens obtained were not rich. 

A little distance beyond Lai Jhung masses of iron-stone of a good 

1*1 Jhung to Dehla workable quality were found apparently coming 
from a bed close at hand, and of some thicknes.s: 


Benina to Lai Jhung. 


Sot 
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these blocks wore observed to be coutinuous nearly up to the villapfc of 
Ucbla, a distance of about 3 miles. 

Up the Dehla Sot, a bed in >iihi w:w noticcti of about 2 feet in tliick- 
,, ne.ss, situ.nte in a high scar on the East side of the 

llclila Sot. TkT 11 

Muddee, ajid a very .short distance from the village 
(there is a small supply of water only in this NuddeoJ the be.tl was soon 
for some distance, probably 100 feet, but it appettred to be a good deal 
di.sturbL-d and broken up. 


iicyond JJelda Sot towards liamuuggur, small blocks of coniinou 
brown iron-stone were noticed for a di.stanco of 2 

Dt'Iila TO i{ruriijL'*^t;r. ^ 

or 3 imU’s. Approaohhig Kamnu^j^nr tliu llilJs be- 
come low and kuteba, and no indioalioms of inm-sione were found in 
them. Q'lie preliminary smvoy to the Westward has now been so far 
made as to prove the existenvo r,f a largo supply of uorkable itou- 
stono througli the entiro distance e.xaniined, embracing an area of 
about IjOUU Sipiaio mile.s. Alorc dotailod information is still con- 
siilcred rcipiisite, and the neceasary arrangements have been made tor 
procuring it 

Attention will now also be forthwith directed to the examination of 

Eutmid of Dedioo- country to the Eastward in the direction of 
"•* Burmdeo, already explored by Lieutenant-Colonel 

Drummond. 

The clearing of the, jungle in tho iieigbhonrhood of Ih clioureo and 

Ci.’iiip.,' of piLKlo <it Loha Hhiir Bluir has e.Kpo.«od to a .still fmtlier 
l>echoiiO'f, .S.I. I'Xtent tho ilon dcjio.sits After leaving l)(!cli<iu- 

reo to the Eastward, llieio is an interval of probably 2 miles, wh<ro the 
Iron-stone i.s le.ss iVeip.icntly .seen, and the .specimens obtained are poor ; 
but beyond this to the Eastward, huge masses, many loiis in weight, are 
again seen evp.,-,, .! on the bill-side, for a considerable dismnee ; tbc ore 
being of a bea \ y neli deseiiiilioii of brown iron ore. These iua.s.se.s rire 
seen continuous nearly up to the village of Bhoomka, where tho c.vislcnce 
of iron-stone has been ineiitiuned in a former Jlepnrt. The true cha¬ 
racter of those depo.sils having now been well and clearly ascertaiuoJ, 
and tbo almo.st certtiin probability of finding the ore all along the lower 
Hills lenders tin; further clearing of tho jungle for the more purpose of 
searching no longer necessary. The clearing of the jungle above De- 
chouree, on tho oppo,silo side of the river, has e.xposcd a wall of lime¬ 
stone [tufaj of considerable extent. A sbiift Ls now being sunk at De- 
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chouree ti> ascf-rUin exactly to what d<ipth the l-od of irou-sione goes 
and what uuderlies it. 

The smelting fufuaco is now built up to the top, and the lining with 
luc-bricks is nearly coiiiidete. The li-ngth of time 

I'Niolionvee cxpeniuen- ' . 

fflj workH. alwolutoly neccs-sary for preparing anil burning 

fire-bricks has been found so great, that the smelter. Mr. Davies, luts 
ill his anxiety to gtit the work complcti.'d irsed nnburnt tire-bricks, 
which will have to be burnt in their place inside the furnace. Thi.s is a 
somewhat uncertain experiment, and may lead to a failure, unless 
very '■■••eat care is taken. It howi-ver shows the absobiti; ri('ees.siiy for 
makin*' early preparatioas this year for the iiitendcd operations of 
next w'orking sea.son, otherwise there is likely to re.sult only a sneiicssion 


of failure.s. 

The water-wheel is far advanced, but is not yot 
W •■vtiT wlii cl. fixed .in its place. 

Clurciwl A stock of ehareoal is now being prepared. 

Tlie necessity for bunding the river, amt forming re.-.ervoir.s, has been 
BuniUng the river and carefully considered, and there appeal's to be seve- 
fgrming recervoirs. ral'places where large reservoirs might be formed, 

the soil being, it is thought, sufficieutly retentive, aud would doubtless 
become more so every year. The present furnace is not however placoil 
in such a position as to derive any advantage from these reservoirs if 
formed. The flow of xvater in the river still continues ample, and 
ajipi.-ars likely to remain so, as there has been no rain to keep up the 
How of water, and it. has not decreased. Attention will bo immediately 
directed to foiin a temporary bund at the head ot tlic channel, whicli has 
fi) supply the water-wlieol. The plan rceiimmended by Lieutenant 
tlrcatheil, of the Engineers, is not beliovcd to he the best, aud is unsuiia- 
ble, except for very temporary wirks. 

The pvojiosed short tramway ha.s been eurlailed 
at the sugge.stiou of Captain H. Strachoy, of the 
Engineers. 

(Signed) \V. SOWERBY, 

Civil Kmjincer in charge. 


Tlic Iraunvnjr. 


Dechoubee, 

Tlic Utk January 1856. 
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No. 679 OF 1856. 

DEPARTMENT OF PUBLIC WORKS, 

PUBI-IC. 

Obdf.r. —Ordered that a copy of the above l)e forwarded to the Se¬ 
cretary to the (iovernment of India, Home Department, for information. 

C. P. CARMICHAEL, 

Amt. Secy, to Govt., N. W. P. 

Agra, | 

The Id FebrvAiry 18.56. [ 


From 


To 


No. l.>52 OF 1856. 

MA.IOR G. W. WILLIAMS, 

Offij. Amist. Secy, to Goit, N. W. P., Ayra. 

CECIL P.KADON, Esqimue, 

Secy, to the Govt, of India, 

Home DejxiiimenL 


Dated Agra, ike Ith March, 18.56. 

Dei’ABtmi!nt or Public; Workb, 

Gkbkbai.. 

Sir, 

In continuation of my hitter No. 1132, dated the 20tli 
nllimo, 1 am dc‘sired to forward, fertile information of the Most Noble 
the Governor General iii Council, the accompanying copy of a letter from 
the Offiewting Commissioner of Kumaon, No. 78, dated the 22ud ultimo, 
forwarding Mr. Sowerby’s ReiJort on the iron works in Kumaon for the 
week ending Febnniry 9th. 

I liave the honor to he, 

Sir, 

Your most obedient servant, 

G. W. WILLIAMS, Major, 

Ofy. Amt. Secy, to Govt., N. W. P. 


Aoiu, 

The 7th March 1856. 
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(COPIBS.) 

No. 78 OF 1856. 

Fbom 

The officiating COMMISSIONER op KUMAON, 
To 

Thf, secy, to the govt, of the N. W. P., 

Agra. 


Dated Kumaon, Hue 22nd February 1856. 

o® Public Works, 

Gekrbal. 

Sir, 

I HAVE the honor to forward Mr. Sowcrby’s Weekly Progress 
Report ending 9th instant 

I j|iave, &C., 

(Signed) H. RAMSAY, 

Officiating Commiaeioner. 

Kumaon; 

Commiaaioner’s Office, 

Tim 22nd Febi'uary 1856. 




Dochoureo vvorks. 


No. 14. 

HIMALAYAN IRON WORKS, KUMAON. 

Wbeket Prooress Report for the Week i^'oino 9tu Fctruarv 1856. 

The work about tho water-wheel is now nearly completed; the 
bhwt pipes, which are of wood, have been wade, 
and are ready for fixing. The blowing cylinders, 
also of wood, are now being fixed in their place. 

The charcoal-burning for the present experiment will be termi¬ 
nated in the course of another week, when suffi- 

Charcoal. prepared. 

The bunding up of the river is now complete, so as to bring tlio 
whole of the water in the river down tho old 
water-course, which has been put in a state of 
repmrs so far as it is practicable. 

The two mines at Dechourec, namely, a shaft and drift, liave been 

Th. mineB at Dochou- continued, the former to a depth of 25 feet and the 
mb. latter to a length of 23 feet The object of the 


The bund. 
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Survey Westward. 


shaft is to ascertain whether coal exists below tho beds of iron ora The 
drift is intimated to ascertain the distance the lower bed of iron ore 
continues into tlic Hill. 

Openings into the ground to the Westward were directed to be made 
by an experienced native miner, and the result is 
that at Berana the bed appears to bo about 4 
feet thick. At Dohulcund it is ascertained to be 10 feet thick and very 
good workable ore. At Kotdwara the lower bed of rich iron ore has 
been come upon ; it is of Very good quality, similar to the beds at Becja- 
poor, Dechouree and Dungar Nuddeo on tho Kossilla; it is about 10 
or 12 feet thick at the outcrop. This latter discovery is important, as it 
confirms tho opinion expressed in the general Heport, as to the existence 
of the lower beds further to the Westward than had at that time been 
actually ascertained. 

(Signed) W. SOWEBBY, 

Enghveer in cJuxrge. 


Dkcuophee, ^ 

The \2,th FebrvMrij 1856. ) 



rTbport, 

Bt Mb. BARRATT, 

OF VIIK SUBVBT OF XUS 

MINERAL DEPOSITS IN KUMAON. 
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No, 2030 of 1856. 


No. 19. 
From 


To 


W. MU IK, K-squirk, 

iSccy. to (»od., N. \V. I'lvoiiwes, 

CECIL BEADON, Es.juire, 

Siscy. lu the Goal, of Indio,, 

IIoiiu- DejiaiiiMiit. 

Dated Ayra, (lui 29///, March 18.56. 

I'llllLlC WOKILS l)KI’,VllTMIiNT, 

.Sir, 

I AM dusirod by Ills Honor tho Licutciiant Covenior to 

, , „ traiiMiiit .1 of tlio papers iiotod in ilio 

l.ottiT from CoiniiiiwMiii-i-, ‘ 

No. 90, iLitwl ijtli in.'ii'giii, relating to I lie nictalliferoiin ilcpo- 
i'l'liri' ir,’ISifO, with eiii-liwii'vr.. • i- i , i p 

sihs 111 Isiiinnofi, and to rcct.'iiinicnd tor ilio 

Consideration of Hie Kin'lit Hon bio Hio CiAornor Ceiioral in Council, 
tiiat Hie Report be |irii)ted for gcm ral inf.irinatioii. 

2. The liii uton,ant-*i ivortii.r l.s in'll .satistiod with the manner in 
whieli Alo.ssr.s. Kariati niid Cray ha\e coiidiictod tlii'se inquiries. Kiit 
lit! does not think it necessary that Ottioers of their class sliouM be re¬ 
tained in Kuniaoii, With a view only to the assistaiiui or instviielion of 
the Native minors, who are men without eupilai or onlerpriso. The 
einpleymont of Me,ssrs. Karralt and Cray ni,.;d not, therefore, bo eon- 
Hulled under tho Coveiinueoi of the North-Western l.hoviuees. 

I have the liouoi to be, Ac, 

(Signed i W M'UIH, 

Her'I. tv God. iV, .IK 


Aciitt, ^ 

The 29t/t Mtirdt 18.56, J 
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(Copy.) 

No. 90, 

No. 2ft. 

(;\PTA[N II. RAMS.W, 

Oumrainsioner, Kttmaon Division, 
To 

\V. Mirm, Esoviub, 

Secy, to Govt., N. W. Provinces. 

P(’l)t.lc- WOKKi l)EIU»XMlt.Vr. 


SlU, 

His [liiiior the LieHton-T.iit-Covorii'ir is already aware, I 
l)elie\e, that Mr. 13.arr.att v/a* iii.structed by ray prcdei;o.ssor to oxainiiio 
several uiiaes in Kiiiaaoii ami (Jurliwal, whidj luul not hi’i-ii visited by 
Mr. Ileuwaod • [ h.ivo now tim Iionor to forward Air. Barr.att’s liei>oTt 
which oives a dear and hii.-iness-likc deseripti)u of all the mines ho 
visil.o<l ill i.oiniiaiiy wilii Air. (h-ay, also a )i.sfc of niinerai .spceinujiis col¬ 
lected from tic. Mil ions mines e.’c.ainiiied. 


2. I beo III eiido.so detailed accoiiui.s of e.xpeiisis incurred tiy tlie 




1.', -1 

1 ^ 

•2Ui 

1 .'. n 

Kv',;. 

I’J'.i 
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A.ssi,''lant Mineral Smveyor and hi.s party, 
in caiTyiny' out llie iuve.'-tioation.s ordered by 
Mr. Hatton, ami i roc|ue.si, ih.e l.u’or of your 
procuring tlio Lieuteuaut-I.Joveriior’s .saiietiou 
to the disbursement of Hu pens 1,470-1 


;b Till' iron mines do-.ciibed in tlie Hepori are wonhlos.s from their 
position, as tin y are all situated at a great dLstance from tl.c plains, and 
iron oro deposits of e<[Ua!, if not of superior (|iiidily', arc abiiiidanl 
much nearer to the plain.! ; but Colonel Itruminond's di.seoveiy of iron 
on the outer rangi s venders idl such depo.'ils in the interior of the hills 
comparati vely v; d i le less. 

T\)r. liarraits Uepoit on copper is very encouraging, hut I do not 
recommend any .itteiupt biaug made to improve the pre.scnt joines for 
the benefit of Native lessia s. The inereime of Revenue on opening the 
mines, auticipah'd hy Mr. Ijarratt, is too tiifling to bo thought offer 
a momoiit, and tlioro is no necessity lor iucicasmg the supply of copper 
in the Province ; the only object th.-rt could be gained would be a Land- 
some reuiuncratiou to the iir.^l lessee. 
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It appears from Mr. Barrati's Report that tlio lead iiiiuos would lie 
productive, if worked ou a large scale, bet if load was jiroduced in 
abundance, the price would fall far below the value speeitieil in this 
Report. The localitii« where the be.st .specimens wore found .ire ten 
marches from the pl.iiiis, and this tvoiild be a set ion- objociion to having 
extensive works at elt.iicr [dace, liowovov rich tl.o depi'.sits mav be. 

In conclusion, T soheit. in.slniotioiis regarding ilie fiitme employment 
of Mc.ssra. Barratt and Gray. Their .scrviei.s cannot be made use of at 
IVehowreo, as limy are not, I believe, ae(iii.tiiitod with smelting, ami 
miners are not roiiuired there. Jf (hey (.anlx- tua-de us(;ful in any other 
district, they are now av.silahle ; if there L. no furtliei oecaslon for their 
services, they had betkr be sent luek to Kngl.'.ud at oneo 

I hav(' tlio honor to hi', &c, 

(Signed) 11 bAMSAV, 

Co'inhiiMioiiii'. 


KtrwAox CoMR.’s (iKi'ft i:, | 

The 'I'Mh Feb. lS."t;. y 

A', if. -If Urn specimeiis an iwi'iiri d they can be sent to Agra ,al (lUce. 
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No. 2i. 

JA.MKS BAIU1.ATT, filsQiriUK, 

AHsihOt.iif Mineral t^nr'-ryor, 

To 

CAPTAIN II. II \ MS AY, 

( '<'}iiiiih'ni.nwii. 

lla'iiHilbnii.ijh, 2()tk Febriniry IS.'iti. 

Slit, 

1 nno to hand you ‘i Ilepovt of my (.'xarnimotions in :i reecuit 
four througli jKtriious of nietallifeioiis dii-triets in Kiimaoii and tliule.val, 
wliicb I hope will meet your apjtrobation. ,J. Jf. B.-Aten, Ivmj., iite 
Commissioner, previous to my (h.'jiarture for Giirhwal, mentioned about 
visiting and examining the iMus.soorii; lead iniiies. al.so i-oiiie lead niiaes 
up the Alukuuiida River, on the Badrinath Road ; i.lie nann s f liave 
forgotten, but know a person who has set'u llmin. I reoonniiem.’ a small 
trial 011 the hack of Jak lead lode and Mt. Gray, if you approv<. of it, 
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foiild I'uraaiii wtiilo niysclf, wcompaniedby Mr. Chiirlf'nTliomax, llie 
J Dbn'piHer, could be oxamitiing elsewhere, whero you may Iw! pleaKPil 
to appt>int. Since our departure fnim JA.k, Note Singh ha.s discov<'rod a 
large lode at Usheor, ami from the specimens presented, it contains a 
great portion of sulphur. Waiting orders. 

I have, &c,, 

(Signed) JAMKS BARRATT, 

AsslHant Mineral Surveyor. 


No. £2. (C'ofv.) 

To 

tL^PTAIN JI. RAMSAY, 

Com niitiniov/’r, Kuwaon. 

Ahnornh, 2Qlk February ISoC. 

Sir, 

Havino been directed by John H. Datton, Esquire, late 
(I<>miiii.s.sioncr, to imesligate portion^ uf iii;'tall)teror..s disincts in Ivoni.-ion 
:nid Gurlinal, I beg, in conforniity Avith my in.sf riK'tinn.s .afier a tour 
aeconipauicd by Mt. Thmoiis (Jruy, (Miner,) and Mr. OliarlesThoinits, 
(liilerpretc r.) to band you a Rejiort of my e.xaniinalions. 

Fiist. —New Co}!j)er Minos e.xamined .ire IVpulee, rringUip.'inni, and 
MnrbnggeUce. 

A'o. 1. I'epulec Copper. —My attention Avas diuAvn to .i pbu e, alioul 
half a niilo Norlb-We.“t of Pepuleo village, by a- Native who dis 
covtred some bi*autiful specimens of yellow cop|ier ore (coppei pyrites) 
whicli evidently ivero brought down by a land .slip from near the .‘iiinunit 
of the niounUiiii. He informed me, the people of the place have, in 
and atb'r the wiit sca-son, collected several haskots of rich coppc'r on-, 
and carried them to Dohree to he smelted. If this place w.as Avell ex¬ 
plored, the mean lode Avonld hemet Avitb above the slip in tlie mountain ; 
tho ore is very rich and encased in a very congenial stratAim (white ••lay 
slate). No mine was ever worked tliat I (toiild see on the spot, where tluA 
specimens were found and the stratum very much broken and displivced. 
I explored tho Gutgwar Gb-rr where the rock wa.s divided, but c<mld not 
find tho lode, probably it would take several days to discover it, which 
was moio time than I could fitly devote to that jAurpose, in (he pri'sent 
cxiiminatioji; howevc]’, il’at any time, any European should be .stationed 
iu this mining locality, or at another convenient season, J should rocom- 
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mend to examine the mountain wlunv proliably a "ooJ lode ini^ht Iw 
discovered. If any tiling conlil becliscoverod here, tliere is a. tine stream 
of water .sufficient for stamping, dressing, and all other n.'ining purposes. 
The Natives never remendiered any mine here (only surface-digging in 
tlie land-slip,) but, about three miles West, in a line with the bearing of 
the stratum on the South side of the Bnteliingurd hlvev, thru-e is an old 
copper mine (not in operation) woiked last by the K.ijahs, ju.st under 
the Buteliingurd village. There are several ohl inine.s in tins district, 
(llewulgurh,) but no copper mines are in opeintion. Very little cxpi.-nso 
would open some of them and would lx; good for llie nnproM'ment of 
the poor race of people who occupy this district, and who arc desirous 
to get employment. Tf Government feels iiisposcd tooj 'en thcin, juohably, 
after a few years, would receivefa good interest for the capital laid out, 
(good mines idlo are good-for-nothing). 

No. i, Prinj/la^Mnni Cojiper Mvne is situated about a tnde North of 
Hiergunga Bridge, on the wcsloin bank of the Ahikniiuda hiver, in 
Mullab Nagpore. The loile which is very wide, hears N. N. K. ainl .S. S. 
W. and dip an angle of t.'i'"' W. N W. ; is chiefly coiujioscd of i[ii.ariz .‘urI 
a little copper pyilies, luixed with black o.xiJe cd’copper and iron pyriles, 
the (piartz much tineturod wilh the green carhouate of copper. It is not 
very rich nor very promisMe:; from jircsent apjM'araricc^, but if wrought 
to a greater extent, pirobabiy, would ]'l•l•v■e a. reouuRTative iniuo. Very 
little lias been done tow aids exploring it. Tin' lode is otuhedded in a 
bluish clay .slate. Wood is not ahundant, suUicieiit only for Nativo 
snitlling. 

No. .“t. MurlAUjtfdii'f, Copper y/oth;.—This niei.allifeious roiiuatinii is 
siliiated about a qiiertor of .i mile Nortl(-*K.n.st from .Murhuggeltee 
village, and about two mill's iiji the Nbuidakiice or Nimdgunga 
Iliver from Nundprag, in I’liltee Baihasce, (peiguiiiiali Jte.solee). Tho 
lode, whii'h is about 8 feet wide, ischiitly emiiposed ot'ipiartz, a liltli; elay 
.slate, and yellow copper ore, (copjier pyrites,) and thickly iinpregiiati'd 
throughout with the green carbonate of cuppei. Ifc-i hearing is W. N. W. 
and E. B. E. and dip at an angle of N. N. E.. and Ix'ars througii a 
whitish clay sl.ate. Nothing has been done on it. It is a large ))romisiiig 
lode, and would, from appearances, if explored, prove productive. 11 is 
rjuile jiccossiblo, the b-iek or out-crop being divided and ov]) 0 .sed hj- a 
rivulet The mountains, on both, sides, rise almost perpendiculai- ; and a 
drift commenced iu the out crop would soon leave liigh-dry,and prohahly 
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wiiiiiiiiTgiimnil. Wati'v i;- alnii.ilaii(, and woods on thi,- inoiui- 
fnliis aifcrd iin ■.liau>lil>li‘ -iqiplk-s for furl and timber, both of oak and 
[liiii-, for all iiiioiii'-' loiiuifiiC’H. 

iS'cccon/ -Old Cojiiav Minos c'-'Minn-.-d arc Korrayo, Belar, Tlaie, Sooia, 
Toinai’of.r, Dol.ri "', and Itiiunpore. 

xVc f. Ktn niyy Cojii'rr Mim: is sitiiali d at l^joloo, in Puttco Kerrayo, 
( I'l o-nnnaii < dio\N L-iii kli.i.) Tlit- iiiinii!^ .ipv-ia.tions an.- at (ii'r.M'nt contiiiod 
to drivii.” of a l. vt l or ;,;idii-ry on too <oiu .'0 of tin- Icdn isliii h bo-ars S. 
Fi. ami M. W. ami <!i)( at. -lU un',^|(; -.1' St/’ H. W. it aji{)on.rs IIk.- lodo, or 
»(i I'.dili roii.-;ooiirc. wido -a tain ,,ual'lz, thin layor.s of limo.stoua 

.'ind ‘ huh-iron ill !lio lai '. SSinrJI liin s or ,i iii.s ni yidloni and jiiirplo 
I oo|iov oro ,ivo 111 . t o Oli • ilio i|i!.'.it;; ia .il.':0 slightly inrpn’o'iudod ivitli 
i.oj,;.ir oioa-o! o.-.at'.i •.'i.ii Mil oroi.-ii oarlioi.ntc of oo]ipor, it j- oonorally 
.; iv]..)ov. ,\ '.oo.i; .i i 'iiiiti Ilf fin; I',) !o-ir riiotalliloi-on^ talcoso in.'lti-r 

iiiMii 1-0 '.'iiiM i. '.la-ii • I, Old ilroKscd, to ohiaiii a t inait «)iiai'.titofi-oppnr 
iii'i'. So\ nil Ill' ll oi. . ii'fi'oviid in tliii niiuo.atiu woiiieii at Mirtn.'-o, who 
f ioiiiwo and j'l-i I' O' til' ■ for t!'o i imitcr. Thi-i iiiiuo is not very rirli 
r !'h'li.jli thi Joii-i 11 '.IIS will.) and vory (.asilv w niiiolit ; I ho on; is so 
thinly dcpo, itid m li 'ind so vniioli ri- iiiiivd to ho olo.ii,!' d fos m,- small 
a <| 0 .'riiiU 1 f (loopir, iliaf i' is only tin- Nativi.'. wlio work no vosy ohoiiji, 

• Ml rodiso 11 11 O' li'.’iio; l,y if. W'ood and wiiUir, foral' impiisito minin'.; 
(Mil'; I • s. '.,n; 1 ' ohi oi'od iioinoiiiat' ly on tlio iiiini. 

A'o. .■), <■ .’.///i/-' in (>oiioiil(;i. is sit.iif'ti d flesc liv tho viJla-oc 

of liio •"■i no iMi'ii, t.'.insi.h ial.'io old ivorkin;'.! an- 'tia.rod in aXorth and 
ftoiiili ■! I' l lion, n’l! of wMoh aro oh.ikod ; tho l.ido lii ar.s aliout North and 

t'i'it!:. 11 is a till''!• I .., mi d •.vilh ijnarl;', tiiiidv ioip oiiatod'.viiii 

yoiltov and pai].h‘ i">).j.oi- or.-, will; of:(’asi,>nal >to'.oa i,.'" ! la-hincL ."idr of 
Maru.aiioa'. All iniunio' ojii'ration'-' Iim'o hcoii s'i.'-)>i ndi d tor .sonio tiriio. 
till- loiin.' talloii ill anil ai*iiidoni d. Tln-ro is noihiiig lioro to ho ri,. n 
I'KliVOall,' lint will v/arraiit aii\ outlay on it, tlio Natiios infniio loo 
it was voiy ii 'or ami (ho o:iii.--o of its ahandoiniiont. Wood tan ho 
ploiililiilly obtain, d on and mar tho rnino, but no v.-ator for mining 
jiiu p '.--os in tho \ii’inity. 

iVo. <■. /om‘i: il/int in Ooiio.iloo is at pn .sonl ohokod, mini.d, 

uhaialoiiod, and oiomo o.ir with hiO'liwood. Nothiuw ,at presLiitcaii he 
i-ooii wribin ;t, hut <on adoiaiilo old \voikin"s have boon made o.nd 
oo'iiu'i'lv if yii'Idod ori' it i|itiiiiiitios Ilf I’oppor orv, and from ueoloct ill 
•• co ny it, has iallnu in. 1 was inioiuicil by the Natives that there 'vaa 
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a nood lodo of ore in it wlieii iL waj; .sus]« i\ilo(l in tlie Nir^in 'ir 
^frouml. It cannot bo w.trkoil ]*ri>|H'rl3 witliout jniluiii^ in a rioi )i mlit 
nr "iillcry, wbicli is a mnUor of coiisiiliTuiioii; (lie i.-r wontl im unur- 
inous and probably would roijoiro more money tluni mnld Im ro.i.li/. il 
i(.r a considerable tinio afti-r ii. was le-opcned. Lonkiiu' ;ii ton di¬ 
lapidated and ruinous 'jtntc of iho mine, ^etnr lly, in niv ii[iiniiiii 
i: does not hold out SnfHeiellt iliducunient for the e\])eiise nt re-npellim;'. 
The ore is co}>per p\ riti s, ihiidy ihposited in (juanz ainl (.dc sl.ile, in beds 
ot linu’stouo, with oei nsionid layers of i lay-sldte. 

jVn. 7. Seera Cupijer Mi.-.'c i< sihintoil close by j^jiiir vlll.ioe. 'I’lie deep 
.'iilh or mean galh ry is eoninieiieud in the side of ilie nionnlam and 
estel'dfd in a soielnoly ili^ectieli foi about tjO fathom.-), l•nlting tin- 
•-Iri'iiin end metalliferous veins at ligld angles, sever.il of v.hich were m.-t 
with, and cixten.'-ive workoig.s h.i-.o l.'eeii nnido on th< m. 'I'li - im.-an a.iid 
inos', jiroduct.ive lo<le is at (he (aid of lin; gnlleiy, but n>i n int, oj_air liie 
iiiiniT-s were fihligod to ahan h'li it in uli.'iii to fallumis. lioni "1h" cu 
ti.iiiis- ; the tiiidier which was (iiil to .seenre the lode, h -d e: omio 1, wlii'h 
pievoiued me IVoiu e,..a,n'iiiiiiig tim r-'id or most pio.li-etivi- wo/kiiios. 
Milling operations a'I imw e..>nlined to the elearing ol a, sli.illow adil. or 
eallei'V. about six fallionis a!)i.'.o fin; mean, but no minei!i,ls of any kind 
1; ive yet been found. Tin-lun-e'-.d, from the menu workines, i i yellow 
eopper ore, mixed witli iron py rite.-, generally found dep-isiled m ijiiaitz 
einl talc, the stra'iim is a liinesloiie. Tliis mine, lik'- many othem, is 
tailing into luin for the want of ihok; eoiiiinodious galleiie.s to fiieilitate 
the opc mtioiis anil a better .system ol \ eiuilaiion. In order lo niako it. ;i 
good mine, or to work it in a mining like- niiymor, a. deep miit shouid lie 
ronnnonced, to eomo in ifocul K* tatlionis under the pre.m-iit deep adit, 
wliich should bo commnnic.itcd witli e.n'ii oihi r, at eonveiiieiu distanee.-i. 
Ti .1 give the reipiireil ventilation, tl.i;: woiih! leijuii'O a. level, lOO fnihoiiis in 
length, whieli must bo driven tbiongh a liard hine.slono rock and jiroli.-i- 
biy rc-ipdro more luouey than I ho mine is woi'th, althmigli there i.sa gie i,; 
tjuantity of iiro in the inner woi king-, by Native inforoi.aioii,it iiuiKt, from 
the decay of the s<.'curiiig, bivl veutiJatioii, I'i.c., soon full into ruin .tiid la, 
alMmdoued. 

N'o, 8. Tcnruicoiee Ccyppcr Mine is siniated at Agur, on tiie western 
.side of tlio Ktim (liingfi, about three miles N. N'. \V. from bohbtv. It has I wo 
entranctW up about 20 l'.ithom.s peipeudienlar iiom the ba-i- ol the 
mountain. TLo mean ciitraiiee, through whicli theo!'.; i.se.Nlrueted, i.j .iuiut 
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iuifi'st'Ct tlie lotlt', nine hiiiulreij (f)0(>) Rupees. Tliis being done, the inim* 
will lie tJiorouglily eeiih'lated, would servo al.st* for drainage, and the 
more expeditious remov;i,l of all ore.s, lead.s, Ac. ; and the lessee woidd cer- 
tainl) be in a position to jay double the amount of rent th.an ho at 
present pars. One good thing in this mining disn iet is. the iniiier.s .-ir*? 
ailu.stomed to work by night, as well ashy day, eou.seipiently 
portion of mining can be more e.xpcditioiisly done tliere 1 ban in many 
other mining localities. There are several old minis tbeie, and the 
greater jxirt of them. T. iiaco boeii informed, are not, ab nidoned tlin-ugh 
pocortyouly, but for tli“ w.int of ventilation a.nd a tctior system of 
mining. Tho stratuM getierally a liiiiostone, but. wlnre the best 
deposits of lie are n.i-' nub, a litllo clay slato 's -'U- o m. I. niilr on both 
sides of the I'.-di. 1 III u’eive :i great loss la tin' .Native |iroees.s of 

smelting, altliiiugli riio oii yiel.lSoi .9 (lereenl., they do not exiract more 
than from 3 to f-. Wli 'u I v,;i-. there oO seers of mineie.! were employed 
or rmelted, it- j-iiduii'd o.’i-r,. or 10 lli.s., of regal ^eo,ir;e eojiper from 
fir.«t piec'ess nf laneliue;nidi!) givi s about one third I'lm- i opjier, ocjual 
to 3', lb.-;, or o.'j (.11 I iviit,, -liuwiijg a great lo.ss. (,ojip-'r sell.t well tiieie, 
tno (■_’) RlipCi,- per -.■■■|■, i '|ii:!! in [lev loij, wliji.i: .-l.ow.-i tlie valui 

of copper ndiii s lu the liiu; d.iy.i'. 

jVo. 10 . Dkur f'lo/pi',' . 1 // uc is.dliiated about-a ipiai ter of amile 
West of 1 >luin|i'ae > i!i,,- i , a t)i.'.summit, or nearly ulf the inonni.dn. 
Thoeoppei lode,or m.'i lui'-r ius ioiiuaiioii, isagreia ii'-my Cathoins wide, 
beats uliuilt Itte-f and 1 \ e t, js ebtelly eoinjii.i.si d ol iin.iil/; iiid hioesleue, 
the ipiariz litiekly impt' ';ti:i'...l wtth the gr,., u i.-iiboiitilt, of lopiii-r, and 
oeetesioiial ilejio'its of c i|i|i-i |iyiite.s, lui.ied wiilt iiiiiple and cili'eoit.s 
copper on.' of very goi-d .(u.illly. Ju the ju'iseut drift, or (he one wliieh 
yteid.s till' be.-t oiv'. die biaioli (-.111,1)1 ii in; i.-i al-oiti (.uir in.-lio,; wide, of 
vitreou.s copper ore, of ai.H'it lUjier eeiit. li. tlds drift very Ibilo is doing 
on aceiiiinl lit the I oil ,s bi'itig \eiy bald, till? iiiiner.s, not yet knowiiig 
the proee.'-.s id bliictiag. all .t digging ierih the • opper m ia, burn (iio rock 
to .soften it, ihen tliey cut it- an.iy '•.ilii clii.sfl.s. Many oilier jiart.s of the 
luiiio are worked for tlio earbunaies which are proliiably .smelted. It con- 
taju.t a great, quantity of ore, but not so taeli tit liinnecly, liowever copper 
lode.s fluctuate, [trobably it may l.'O siion licit again ; Largo lodes make 
large doposibs, and again dwdiidli; and closo almost to nothing; il ajqiciirs 
these rich deposits here aro met with when tho efe.s.s branelu s iiitciMict 
the East ami We.st vein.s at the juiiction,s. Twenty -live men aro employ- 
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Cit in lliis mint.', jiiul I wo furnncos are iii continunl t){ierati'i)ij tiu eo iiioro 
are to bo {mi in operation iinmoiliabjly, with an additional nnnibor of 
minors. Here ]()() It's. of ore gave 8 Ib.s. of njgal. whioh makes t1»e 
yield of copper }tor cent, tlii.s w.as from the inferior ore, the oarboiiat- 
od fpiariz ; some oilier ore lia.s been smelted wbicli vielded [ler cent., 
this w.as a mixture ol both f.rcs. .[ am pretty .Mire the eoppei of this 
I mine is argenlifcroiH, and would nxiommend aeaiy.d' to bo made to 
ascertain the proportion contained in a ton, probably it is rii.n enough to 
pay the expenses of separ.d.ion and leave protil, Tlie .s^sti'in of mining 
here appears pretty good as regards ventilation, th.'V Is.ve one level 
above the other, with Ireijneat cominunications, wlin !■ keep ihe mine 
well ventilated. 1 strongly recffimnend to introduce blasting. It once the 
minors know it, they will tijipieciale it ; they would be aide to e.siTy iiinre 
ooinrnodious g.UlerieK ; tiiid both (iovcrumeiit and them v/oe.i ; nltlmaleiy 
receive the benedlt of it, .so much more woik would be, .'Hv inydislied, in 
much less time, which would rover the e.x[)en'e .m humired-lold, and 
Would be foiinil much more protitable tlnii the slow iaidv system mov 
ill practice. The eopper mines lecominendod to be ojioiied me Tomaeo- 
Ifio and Idobrec. If (Irivcrnmcnt fed dispo.u'tl to open them, would 
doobHess, ultimately be bmidsomuly repaid for the oinhy 1 am not 
ofojdiiiou that Govcrmnoiu could realize inueii money for a few yoar.s, 
but rifltr the mines are o)iei)ed. the lessees would be in a position to pay 
coiisiilerable more due.s er font, aiel it would be oprning tin? way for 
private capital, wliicli if mvesti.d in Idiunpore and Dobroo districts, .and 
judieieit.dy carried out, could not, in my opinion, fail to K'coin-' very 
remuucralive. There are very rich dcposit.s of'cc jiper e;-.; ui those mines, 
and it the explorations ami working.s wore carri'd on in a Urge scale, 
and on the English system of mining, considerable qn.‘uitiri>’s of copper 
could be oxtnw'ted. The mountains between l>hunpoie and Dobr- .■ and 
Dew.dgurh on the same lode cir l oai-e, if exp'i.ircd, would be found to 
yield abund.auce ot mineral .S-vveial of the minor mines, thougii not 
very urgeutlv reconiunaided. wiiidi have \erv little done ti' prove their 
value, may, if opened, prove cijually v,ilualile, as these that are louml rich 
are by being more e.xteiisively wrought. At l.^liunpoiv the host, and by 
far the richest, p.ai't of the mine i.s most completely su.spctnled, bccaicso 
the rock is hard, and ore of t-O )ier cent, remains worllili-s in lln* gi.'uiid 
because it cannot be extracted by the Mativt; s\ item of ininiitg , and at 
the sainc time the miners are e.'dractiiig ami snielting oie oi [.x r cent., 



( 70 ) 


when if they knew the process of blasting, it could be very easily taken 
awfiy, or extracted, without any difficulty whatever, and turned at once 
to profitable account In all the mines blasting is indispensably neces¬ 
sary, should be introduced, and the old system of burning and chisling 
be dispensed with. 

Third .—Now Iron Mines visited arc Badersaie, Bomaotha Cherry Khan, 
Hartjasal, Ilarthakhan and Bejouragurd. 

No. 11. Badersaie Iron Mii}e is situated about a quarter of a mile 
West of Dhunpore Co]>[jer Mine. Several old pits are scaled in and grown 
over with brushwood. In digging in some of them,discovered some beautiful 
specimens of red oxide of iron .and red hematile of 70 per cent, metal. It 
appears to have slidden down from the North side of Dhunpore great me¬ 
talliferous formation. Any qu.antity of very rich iron ore can be obtained 
alnxidy broken and lying on the surface fno one rememliored it in opera¬ 
tion.) The lessee of Dhunpore and Dobree copper mines is desirous to 
obtain a lease to work this snine to get iron for his consumption in the cop¬ 
per mines. Wood is sufficient in the neighbourhood for Native smelting. 

No. 12. Bomaotlm. Cherrjj Khan is situated about half a jnile South 
of Soogee village, near (Ihutnapecpul, in Mullah Nagporo. The mine is 
high oil the side of tlie mountain ; its lixle, which Ls aliout 3 feet wide, 
bears N. N. W. and S. S. E. and dip at an angle of 10’ E. N. R ; is 
chiefly composed of (piartz, with micaceous and specular iron ore, of 
good quality, but not abundant. SevenJ rich specimens were taken from 
the North side of the lode, but they xlo not yield supplies for furnaces. It 
is embedded in a bluish clay .slate. It appears iron is not wrought here, 
or only in such quantity to meet the leasee’.s consumption. Wood is 
abundant. 

No. 13. Ilartjaml Iron. Mine is situated about a mile West of Hart 
village, in Mullah Negporc. The lode whicli is seen cropping out for 8 
fathoms wide, i.s compo.sed of micaceous specular and brown iron ore, 
with occa.sion!il layers of blue day and quartxose slate. Its bearing is N. N. 
E. and S. S. W. and dips W. N. W. at an angle of 20’. The ore is very rich 
and abundant; it is quite accessible, and in iibout one hundred fathoms 
from the North banks of the Aliikuimda River, although very rich, little 
is doing on it. The lessee only pays 4 Rupees per annum, which shows 
that iron is not of much value so far back iu the mountains. Wood is 
not very abundant on the mine or in its vicinity, but .sufficient for Native 
smelting. 
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No. 14, Harihakltan Iron Mine is situated about a quarter of a 
mile West of Ilart village, iu Mullali Nagpore, iu the side of a very steep 
mountain, the excavation, rather than a mine,is commenced in the out-crop 
of the lode which is \vrought for about 12 feet long and 12 feet wide in a 
mass of pure micaceous iron ore of 75 per cent metal. The lode Ls seen for a 
considerable breadth and very rich, but very little has been done to turn it 
to profitable account (this is a continuation of Har^.osal lode.) Smelting is 
not spiritedly carried on hero, tlie Natives only mine ancl smelt for iheir 
own consumption. Wood is very scarce on the mine, hut close on the 
South side of the Aluknunda. the mountains afford plenty for mining 
and smelting purposes. Limestone can lx; had iu any quantity both on 
this and Ilartjasal mine. If there had been any call for iron in those 
districts, these mines would supply any quantity. Thousands of tons of 
rich iron ore are alreatly broken ami lying on the surface. 

No. 15. Bejouragurd Iron Mine is situated about a quarter of a mile 
South of Palsonee vilhtge, in Puttee Kerrakate, (pergunnah Bcedhau.^ 
It is high and accessible in the side of the mountain. Very little has been 
done on it Attempts to smelt the ore has been made, but iron couhl 
not be obtained from it The lode is about 12 fi'et wide, hearing East 
aud West, and dips about SO’ North. Its composition is quartz blue-clay 
slate, a little iron, and hlende, with occasional spots of lead ore. It is en> 
cased in a quartzose sUatuin, bnt very poor and offers very little induce¬ 
ment for further exploration. The Pinder River passes just under the 
mine. The farther West at Narinohuggah is the Rajah Khan Iron Mine 
in the same lode, where considerable old workings are to be seen grown 
over with brushwood ; the new mine here on the eastern-part of the old 
workings, scaled in the last wet season; this opening yielding good or^ 
and the Natives inform mo it is rich, and if explored, would yield abun¬ 
dance of rich iron ore. 

Fouiih .—Old Iron Mines investigated are the Danda, Daveo Khan, 
Rajah Khan, Mokka Khan, and Calabun. 

No. 16. J)anda Iron Mine is situated about a mile North, and al)ovc 
the Doongra village, in Dewralgurh. It has a great many old shafts or 
openings, hut are all at present choked, which prevented internal investi¬ 
gation. It has been suspended for the la.st ten years. A resident guide 
informed me, tho lode was at times as much as 3 feet wide, and at others 
dwindles almost to nothing; the ore is a common brown iron ore, not veiy 
rich. From a few specimens collected on the surface, it appears to yield 
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about 30 per cent metal. About 30 fathom.s below, immense detaclieJ 
rocks of ore aro seen cropping out the surface, of a little better quality, but 
so hard that the minor ami smelter reject them. The lode bears about 
Hast and West, asvestas is also found mixed with the ore. Above the 
mine a largo formatiou is seen cropping out, where abundance of lime¬ 
stone is procurable. It is my opinion the mine is worked in a broken 
stratum, (a land-.slip;) and that the mean lode is above ; the miners had 
great dilficutly in keeping .abroinl their galleries, the rock being so broken 
up, which evidently .shows the whole mas.s, on which the mine is worked, 
Came down from above, and if ex()lored, without <loubt, a largo and rich 
lode woulil bo discovered. W^xal for charcoal and mining purposes is 
rather scarce in the imme<li!ite neighbourhood, but about 3 miles up 
the Butohingurd Valley, there is plenty of prime oak, and also on the 
Butchinoue Mountains al.'out 3 mile.-! South of the mine. 

Vo. 17. Davee A'/aw Iron Aline is situated about one hundred fathoms 
South-East of Doongra village, in Dewulgurh. It had sevoi-al openings 
but at pr«'scut, are all sujilei! in and choked. It ayipears this mine, like the 
Danda, not worked on tin,- rock, in its primitive position ; the Native 
miners inionn mo, they .diik pit.s in the rubbi.sh that previously came 
down from the great I'ormalion above, from very near the summit of the 
mountain, in which they find rocks of iron oro (no regular vein) .some¬ 
times ricli, and at others very ptxjr, and cannot sink or drift far bec.au.se 
their galleries fall iii and tilks tin; mine with rubbish. It may be called 
quarry rather than jniiiing. This niine ha.s not been suspended long, and 
when last in operation, it su])plicd .1 .'J furnaces for aboutthree months in the 
year, which were .situated in the following vilhages, viz. .• Bawuso-ore, 
(tober-ore, l>aruaeote-ore, Taikete-oro, Surraree-ore, Coiloe-ore, Pata-ore, 
Peepuloe-orc, Paroh-ore, Oiibar-ore, Ctiniidee-ore, and l)onigratwo-ore. It 
does not appear they u.sed to c;irry much iron to market; they only get a 
little for their own emnsumption, and the .supply of a few minor villages, 
who fake no part in the mining and smelting. These mines cannot bo very 
profitable to them, looking at the di.sfauco they have to fetch charcoal 
and the hazard in the supply of mineral which muse be all calcined before 
^ey can smelt it The old lessees paid 25 Rupees per annum, and 
if they obtain a new l($iso, at the same rent, they cannot make much 
profit The miners are generally very poor. The Natives, who aro very 
numerous and very poor, jire desirous to obtain a new Iciise ; the mines 
are better leased and kept in operation than left idle. They will be kept 
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open and saved from niin. It is very likely English capital will be 
invested in iron in tins locality, however the mines will do to lease to 
the Natives who will be paying a trifle to Government and keep them 
from idleness. 

No, 18. Rajah Khan Iron Mine is situated about thrcie quarters of a 
mile South-East of Augur village, in Puttee Nagpore. It has several en¬ 
trances, several of which arc choked. The main entrance or excavation is 
wrought for about 15 fathoms in a westerly direction, and in places for 4 
fathoms wide ; the lode beans East and West and dip about .30'’ North. Its 
breadth is from 10 to 15 fathotns wide, of brown iron ore of from 25 to 30 
per cent, metal. It supplies throe furnaces in Augur village and several 
otliers in scattered villages in the ncig^ourhood. At the entrance of 
several old g;dleries, which are choked within in the South side of this 
enormous formation, several stones, containing copper, were found, vis. 
cojrper pyrites, grey sulpluirat, and green carbonate of copper. It is 
cuctised in a tat case slate. Wood is suflicient in the neighbourhood for 
Native smelting only. 

■ No. 19. Mokka Klum Iron Mines arc situated in the summit of 
Kalloo or Katoolee Momiiain, about two miles South of Moh village, 
in pergiinuah Budhan. They are not very extensively wrought at 
prc.sent; numerous old mines are abmulom'd and scaled in. The lode 
bears N. N. W. and S. S. E. and dip E. N. E. at an atiglu of about 
.50'’. The present mine, which Ls open, is worked in a direction at right 
anghis with the lode in a ma.ss of steely black oxide of iron (magnetic) 
of 70’ per cent. It is so compact and hard, that the Natives arc obliged 
to burn the ore heforo they can extract it. It is a superior tine, hard, 
valuable iion and very miicii prized by the Natives. It appe;ir.s to bo 
W'oikcJ by the inhabitants only when necessity requires, then each 
jM'.rsou mine and smelt for himself, .according to his wants. Any quantiiy 
of very rich iron ore ran he obtiined from the mine, and the oxtousive 
oak, pme, and deodtur forests in the mines are inexhaustible. Tlte 
breadth of this rich iron lode is not to be ascertained; the miners do not 
work or carry the whole breadth of it in their excavation, and the surface 
is completely covered with brushwood and tices which prevent seeing 
the out-crop to ascertain it there; but from the direction of the old mines, 
it must be a great many fathoms wide. It was traced in a southerly di¬ 
rection in our journey to Jflk for 4 or .5 miles; and sevcial ohl abandoned 
mines, and remains of ancient smelting works, jne to he seen in it 
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ITo. 20. CalaAun Iron Mine is situated in the South side of Budhan. 
It has two openings, the North one, which is scaled in, is about 3 fiithoms 
deep, the southermost about 4'feet deep. From this the miners extract 
their ore. The lode which bears North and South and dip about 40° 
East, is composed chiefly of specular iron ore, of from 60 to 70 per cent 
The metalliferous part is about 4 feet wide, encased in a coarse grey 
porphery (the mountain generally is granite.) There is no smelting works 
in opemtion within sereml miles of the raina Each person according to 
his wants mine and carry the ore to his village and smelt it, paying a 
certain tribute to the ticcadar or lessee on the ore extracted. The 
lode is very rich, and the iron of a superior quality, and can be raised, in 
abundance. If at any time this mine should be required to bo worked 
on a larger scale, and smelting works should be established in or near 
the mine, inexhaustible supplies of fuel can be obtained from the exten- 
sive oak, pine, and birch forests, which cover the mine and its vicinity 
for miles around. Water cau be had in sufficient quantity immediately 
under the mine. 

Fifth .—Lead Mines examined are Raie, Chend^k, Kerraye, Fatal, 
Dhunpore and J4k. 

Ho. 21. Raie Lead Mine in Gungolee is situated about a quarter of 
a mile North-East from Raie Copper Mina It has one opening or irre¬ 
gular shaft which is nearly filled to tlie surface with rubbisk No lode or 
mineral of any kind can be detected either in the shaft or in the stratum, 
which is denuded and exposed around it. At surface it is in a lime¬ 
stone formation, and the workings appear to bo inconsiderable. It is 
worthless from present appearances, but if cleared, or re-opened, might 
recommend itself, (no one remembers it in operation or have seen any 
mineral from it.) It docs not recommend itself from present indications, 
and in my opinion, is not worthy of further exploratiom 

No. 22. Chemdak Lead Mime is situated about two miles East from 
Chuna village, in Goron. It has three openings in the out-crop of the lode 
nearly on the summitof the mountain. In the middle or deepest, extensive 
working has been made. On the dip of the lode which bears W. S. W. 
and B. S. K and dip at an angle of about 60° N. N. W., it is embedded 
in a compact limestone ; and the lode which is from 6 to 8 feet wide, is 
chiefly composed of limestone, with small veins of quartz, in which the 
lead ore is very securely deposited. Wood for smelting and mining pur¬ 
poses cannot be obtained within several miles of the mine ; and water 
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for deansmg cannot bo had within two or three miles. Looking at the 
hard extensive rock, it is embedded in the scarcity of wood and water 
and the izuiufiSciency of minerals, it appears no inducement whatever for 
outlay or trud, nor can any miner recommend it from the appearance 
of the lode or the indications it generally presents. 

No. 23. Kerraye Lead Mine is situated on the top of Tapolee Hill, about 
2 miles North from Kerraye Copper Hine, in Puttee Kerraye, (pergnnnah 
Chewgurka.) No regular lode can be seen. Stones containing lead ore are 
met without throughout the limestone formation, which is several fathoms 
wide, bearing North and South. Several old mines or pits are sunk on the 
top of the hill, most of which are scaled in and grown over with trees 
and brushwood. It is a very hard, compibt limestone, very thinly im¬ 
pregnated with the lead; the whole hill appeal's to be slightly metallifer¬ 
ous, but so thinly deposited, and the rock so hard and difficult to wrought; 
it offers no inducement for either public or private capital. No one re¬ 
members it in operation. Supposed to be worked last by the Goorkhas. 

No. 24!. PataZ Lead Mine is situated a quarter of a mile North of Fa¬ 
tal village, in Dewnlgurh, on the North side of the Butchingurd Biver. On 
finding its entrance choked, employed men and cleared it so as to enter 
18 fathoms in the mine. The level or gallery which is very small, is driven 
on the course of the lode, which bears E. N. E. and W. S. W., and dip at 
an angle of 45“ S. S. E. At the cutnance it is about 8 inches wide, and 
about G fathoms it is 2 feet wide of quartz; it does not show a particle 
of mineral, but has a very promising appearance. At the end of the main 
gallery a cross-cut or branch gallery is extended North, where it intersects 
another lode chiefly composed of quartz, on which a sink or diagonal 
gallery is made on the dip of the lode which was full of water. The main 
workings are all under this level and filled witli mud and water which 
prevented examination. Considerable working has been made, and from 
the great quantity of Scorins laying on the surface, evidently shows the 
mine once to have yielded mineral It is situated convenient to water¬ 
power, and wood abundant for charcoal and all mining purposes. The lode 
is embedded in a beautiful blue clay slate which is a very congenial struc¬ 
ture for lead. An adit or gallery for the extraction of ore and which would 
‘serve for drainage, could be put in at a trifling expense, to drain the 
old workings and give it a trial 

No. 25. Dhunpore Lead Mine is situated in the side of a steep moun¬ 
tain at Bulleean Dhonuka Booleka, about two miles South-East from 

I 
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Bhnnpore village. Tt has two ontrancos or Jiagonal galleries stink on the dip 
of the lode, the westernmast one ahont 3 fathoms, and the other, which 
is about 4 fathom.'; East, i.s 10 fatltoins denp. It appears, the old miners 
met with a shoot of ore (lead ore) in the out-crop, and followed it down in 
tin easterly direct imi on wliich con.siderable workings have been made. In 
breaking some, of the lode wo found it thickly impregnated with lead, and 
in the gossan (a brownish decomposed quartz) the green carbonate of 
copper. In the wcsteni wot king.«, a good dojm.sit of leatl i.s to be seen from 
which we broke 13 seers of good lead ore. In this sink no veiy e.vtensivc 
workings have been m.tdo but far richer than the eastern ore. The loile 
bears East .anil West and dip about 'It)^ South into the lull Its breadth 
cannot be ascertained from the o'lt-rrop being thickly grown over with 
trees and brashwood. i^c., nor c.in it Ix'.nseertained in the mine; the 
miners did not earry the wli'i|e hreadth of it in their workings, only one 
wall (side) is to be ''eeu. tic Nortii one. It is worked on for alxnit 12 feet 
wide, chiefly compo.ied of a brownish quartz,ini.ved with a little limc.stono, 
the whole tldekly inip.-egn.iuid witii granular lead (galena) Although 
this mine h.as not been lc.a.'.ed. (be Native.; ot the neighbourhood have 
•worked it occasionally, probaldy for (he load or silver or both, (it is 
doubtless argentifei-oiis.) I' i; so .situnf ,d tliata ny required depth of 
adit or gallciT e.iu be brouglil in f.n drainage, but being situated so 
high, drainage will > 11 .t be leipiired Cor a, eonsider.able time, if worke<I 
with great foicc. It wa.; left ri. li. Ore (an be broken at onei* • and a 
stream, Ic.ss than a qn.iit'et ..d a uiile Irorn the miii<‘, aflord.s sutlicicnt 
water for dre.ssii)g ;i.iid all oilioi-luiliing purposes. If this mine was in 
Cornwall, with su'di faciliti' ■. as is hero oft'ered, it w'ould lot at five, f.l) 
shillings in the lli, or on'- (piaitcT of the [iroduce, .and gii'Jt profits would 
be realized from it ^Vood for eli;ir(;<>al and all milling requisites can 
be obtained on and directly East of the niiiK.-. The 13 .seers of ore were 
taken hack to Ununpoie, and .'p.fter .soled ing the be.st .sp(;eimen.s to take 
back, and samples to asei rtain tl.o projiorlion of silver smelted ; the 
remainder or refuse, which was about 11.^ scer.s laf ore, produced l.J 
lb. of load, equal to ().) per e.uit. It was not dressed or cleansed and 
smelted, less the bo.st specimens with the dirt as taken fiom the mine. 

Ao. 26. Jiik Silver Lead Mine i.s opened closi.- to the we.stern end of 
Jak viliago. m Putb.fj Ktirm Koto, (pcrguunali Bmllum.) At the place 
whore the silver load (argentiferous galena) wits fouml, we commonccil 
opening, and found the lode, wliich was very much dtsordcred, and the 
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stratum very nmeh broken, to boar S. E. and N. "W. and dipping N. E. 

It is composed cbiefly of quartz, mixed with clay slate, which make at 
intervals rich deposits of load ore; and stones from 2 to 15 lbs. weight 
have boon cxtractc<l from it wliluli will yield 50 per cent lead. . Being so 
near the surface, it doe.s not lake a rogidar bearing, (inclination,) but if 
explored, would in deptli bo found more settled aiid probably productive. 
It has every indication of becoming a valuable lode, and I strongly re¬ 
commend to sink a shaft 10 fathoms diagonally on its dip, which will 
give it a little trial. About 150 lb.s. of lead ore were taken from the lode, 
and rubbish, which will yield 25 seers of pure le.ad, ecjual to 33 J per cent It 
is cmbeddeilin a greyish clay slate. Such metillifcrous and promising lodes 
deserve trial,and thospisdinensfoij^ulwillrccoinniijiul it. Alamt 300Rupees 
will prove it 10 fathoms deep, including the e.xpenso of drifting a few fa¬ 
thoms East and West in its couifo at the bottom of tlie .shaft. If a good miuu' 
should Ix! mot with hero, wood, (prime oak,) within a short distance, is 
incvhanstihle ; and water, fio’ all mining purposes, can be load just under 
the mine from tlio Pindar Riser. Every faciliiy i.shore offereil for carrying 
on c.v'tonsivo mining operations which can be carried out very economi¬ 
cally. The lc.ad of this mine will yi.-ld Vdver iind should lie .-ts-sayod to 
ascertain the exact pro|iortion. 11 the mine was worked in a iniuing-likc 
manner, it is my opinion that it would be found rirli and remunerative. 
This lode is alsi) seen cropping out by the .side of the roail leading from 
Jak to Biergong village. About SO liithoms, in a South-East dirc-tion 
below the niino, where it i.s more .settled and has a vmy promising ap¬ 
pearance, a small trial .shouKl bt’ made in tlu; out'cro|.» at this point also. 

It will be .seen that of tlie Lead iJiues Hhunpoie and Jiik are the most 
promising, and can, (loul>tIe.s.s. be nuulc, with little outlay, rtMuiinorativu. 
If lead should be reipiircd in tin.' hili.s it can be raised at once in 
Dhunpore Mine, and if it .should piove .'igcatitorous Oif which then! is 
no doubt.) it will bo fouml a valn;ib!e coneeru ami could be profirabiy 
worked, looking at the <>normous price lead .sells at, CC: .i’lO jier ton. ’ 

No. 6. Gold. In travelling we ilibcovcrd parties washing the auriferous 
sand of the Aluknunda, and from the gi.'hlobtaim'd from aeertain quantity 
of sand, it appears to be very prolit.ilile to tliom. Gobi is very much worn 
by the inhabitants in rings and other decorations, which 1 was iufonneJ 
is taken from the rivers. \Vc found by trials made also on the Pindar and 
Memdukueo Rivers, that the sands were auriferous ami tin. precious 
metal detected in each of them, the Aluluiiiuda by far tho nchest if 
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wasliings were oarriod out on a Jarge scale by the lunv improved method.' 
for wasliiiig and oblaining gold, where labour is so ctioap, without doubt, 
could bi! turned to profitable account. 

Several other ininos, biwides thosi; previously mentioned, came under 
my notice, but 7iot worthy of place here. It ajtpcars there aro in 
(itirhwal a ereat number of metalliferous deposits which have not yet 
been tisited by Europcan.s, many of wliieli liorderiug on the lower range 
of the l limalava.s, if examined could bo prosecuted .and ptolxtbly turned 
to profitable aeeiomt. 

I I'eg to say tlnitmy eompanions throiigb onr tours laboured zealoutdy, 
■as Will as myself, to |iroiiioo7 the object.s of our mission, the results of 
which, I hope, will meet the approbation of our t'iujdovcrs and also of the 
C'ommis.sioners of llu' rnjviuct'.s \vhi> were pleased to appoint the investig.a- 
tion, 

1 have, iV’C., 

:S:y„ed) JAME.S BARIiAlT, 

A-ivu'hrnl Minfind Surceyo'i'. 
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No. 92. 

Fkom 

C.Mn'.uN II. U.\M«A.Y, 

Cvir-.iii.ti'sioncr, Kaniaon Division, 

To 

Tuii SECY. CO Tui: (JOVT. ov l.\ [)IA., 

Jfoiw: DciKiriMCnf; 

C'a’.ctilOj. 

Pnu.ii; WouK.s. 

SlK, 

I il.WK ilio Jioiitji- tv iiif'oriii you tiuil, itiulor initrui.'tion.H iVoni 
the IJou’blc the Lk-iil.i'ii.'Uit-tJovi.’i'iior, Nonli Western Provineo.s, I liiive 
tiii.s day .sent to the Ally^urii I'wt Oltke, to ho forwarded tlionoo hy tlie 
]>ullcick Traill, a Box fo your addrc.ss, ooiitainiie^ stiecimeu.s cf Iron Ores. 

T liv.vo the limior to he, 

Sui, 

Ytivv most obedient servant. 

If. RAMSAY, 

6’ono/t issio'iici'. 

KLM.\.0N CoMMR.’S OFtif l- A 
Cami> IIiiliivMncv, > 

The ’2nd March iSiO. j 
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Dechotoee, > 
The 3(M/i January, 1856. > 


(Signed) W. SOWERBY, 

Oivil Engineer. 
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.No .‘{(»! A. OF 1856. 


• WILLI Alt MUTR, EsQnmE, 

i^ecy. to flic Govt, of the N. IL. Vroi'inc&t, 

'I'o 

CECIL BEADOX, Esquire, 

Sceii. to the Govi'niinent of Jiulin, 

Home Department, 

Fort Wim.iam. 

Dated Ifead-Qmrters, Nynee Tat, 
The Srd May 1850. 

I’rmi.. ■\V.)ii>:s Pi.ruirMi vi. 

SlU, 

I ,\M <lircotod Oy His Honor tho Lu'ut.Mnnl-Oovernor to 
for till'{Hitonmiog-bnfiiro tho Jlio'ht llou’blo tlio 
CoVLViKir lli tii uil 'll Co'itieil, tin-ai’coinji.Tiiyitig copy of a Meinoraii'liiin, 
•l-ti-'l 2in i hi'f.'.i;' ’o l.ioui.eii.‘\i'.*.-(.''jIoucl FT. Hruimnoiui, omphm.loti 
ir-'ii li.M-'-tio.iii.iiu in I'l'' lih.ilni., . xfil untoi’}' of tlu‘ failure this year in 
ll.ifv.ivo -.'urking a! till' iiiiiiai.i- .•■'t Difhouieo. 

2hd .—Tho in* ini.r.Uj.liiai . the tTrfnin.staiice.s un>Ifr whicii soJtio 

Miiail axi ••'p ' laii iis lit )ii ; i'Mii wori. jiro-liK/t'iI, two of whioh, witli 

a '■'iiii a al'O fit (h- ihipi'iii ci'iv 'laioUoil i’oti which prc.- iit-! appear- 
'II nr-', of a higiily x!ili' ijti.-ir.i'-t-r, wlii iio tran.^initloil to yourolliei- 
by till-(I.oI'niiiiLiit, Itnllo'k T'l. io. It, will siihii.o to .ihow tho goml 
VoiTsia'., I'baiacti-r of tiro m.?. 

o.’‘^.--Tiii' Jai iito'niu tl .voiiioi' wmiM ici'oni'ocnil tliat, if Liontruaiit- 
(.oloil'i Driimiiioaii 'iioaM be pcoiiiib il to proi l‘(•ll to Engiaii'l, as pro- 
posfcl ill my hi.p;ir.,ti; Icilcr, N->. 2!l.> A of the .‘Htth .'Vjiril, Jio -.honlil be 
aiith'iii/.;il to f'.noage r'lc M i\Ici;s fill t'.i'o y.'nrs of (wo fouinlci.x to a'-.i^t 
Mr. i\bo, though u.iy i|u.*li(lcil aritl /wiioiis. is I'.na’nli', without 

fiirther Ettropi an lielp, i" laaho proprr n.c of tho fiinvieo wliiiTi li.w 
been pii-finroil iimh'r iii< liii'i f'iioii. Jt is obvioii-tv (li'.'irabli', wliatevcr 
resolve he iormoJ in rcganl to more ovtoivave plau.s, that a fair .ami com¬ 
plete trial be made of I’ni^ experitar-nlnl f'lniaeo. wiiich lias failed in iho 
p.ast season only from the want of a inlticient numlxr of qnaliHed work¬ 
men. 7'lto ^ig iron prcilnc'.'l tit this furnace a-ill supiply nearly the 
whole of (he ye.niTy demand of tlio Koorkee work-shop,;. 

yh .—A memorandum with plans, .submitted by Mr. .Sowerhy, and 
soul with this letter, coalrdas fmther details of the cndeavoiir to use the 
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Inmaco, ami ot tlm yaniciilars connected with the Dechoureo workfi, 
which will bo iiitorc as a ytiulo in farther operations. 

1 liiivo the honor to bo, 

Sir, 

Yoiir most obedient servant, 

W. MTIia, 

Secy, to Govt. N. tr. Frovincea. 

llei-ul-Qnarttirs, /V// -I'.c Tul, t 
2'lie ’hd Moy 1!S-;G. j 

MEMORANDl.'.M ON TllK lilXIENT IRON S^TeLTTNa OPERA¬ 
TIONS EXPERi:\lENTAf.LY" (jONDUCTED AT UEGIIOURKE. 
Tiu; water v/hotl for .sii|»;'!yiug the lilast having i)Con completed on 
the 17th .March, the hc.-U'nj: and charging of thtf rnruai'o coinmeuecd 
on the, 18th, ami continii.:d till tin* 2t(h, when the blast was fait in. 

‘Zivl. Slwrtl;/ afli.rv.ards it l.'oc.tiiio apnaieiit that the air-clnvt w.as 
leakiiiij from the ..hrinking of the timhor of whii h it was omnp '.sed. 

'ird. The ii akage im.rei-e l ro such an c.vicnl that it was deemed 
prudent at mi'lnight to slop the opcr.itlon. 

\ih. On elearioy- oat ihe ntriiacc, it w.as found that the ore had 
coimnenced sinciiing in the ni'est satisfactory manner. Amongst the 
Innip.s of metal there wa.s vluu is called n.-ually kiv.shy" iion, (iron 
highly carhureUed; which isaiwivs regarded as a sure prognostic of 
the cast-iron being of the bo.st dc-,cri;)ti.)u. 

5th. Mr. Jla.vics, the sinciiei, was naturally disapjiointod at the 
necessity for suspending the operations, but .so eertain wa.5 lie of eventual 
succe.ss that lie at once placed the’metallic luiiifw which had been ri- 
moved from the furnace into a .small cupola whicli had been made for 
bra.sa castings, and withoui diiliculty rim them into ))ig.s, a portion of 
one of which Ls herewith i.ubmi'.ted, and will be found to ho cast-non 
of the very best ffualily, and would take the tirst place in any marker. 

ath. To obviato the possibility of leakage again oucnrriiig, the jir- 
ehest (wliicli for its lurgc dimensions wa.s found cvccedingly difficult io 
rentier pcrfecfly close at all the joininga) was omitted, and tlie air pijies 
led at oaco from the valves of the bla.st tranks to the tuyeres. 

7/A. Till) furnace was again heated and charged on tlio lOtli, llth 
and Pith instant, during which time it rcpiired constant and unremit¬ 
ting aUenliou. 
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Sih. 0)1 the I3th, the blast was put on about tlio miJrlle of the il.iy, 
ami the wholo operation progressed )no8t favorably for about twelve houi-s, 
when the cinder bepfau to descend with sucli rapidity as to recpiii-e 
"renter strength and activity to clear the hearth and raise the ciiidi'r 
than one man could accomplish. 

Dt/i. Mr. Davies wa.s .able by Iho most violent physical exertions (o 
keep the work going for soiie; hours after this, but the labor ent.iihd 
upon him, eondjiiiial with Jiis previous eonsfant watching, tasked Ids 
energies beyond their pov.i;)-, ami Isis .sliength began to tail, when an 
aecideiit to his eye entin ly disabloil him. 

10 t/>. The w.ik was cmdiinie.l (ill d;iv-birak on the 1 -tth, hy Ma'ivi- 
workmen under Mr. So.verliys snperinieiidcnce, but nor. being po.-'.M'sseil 
01 tlio ref|’iiato .ssill, they wore unable to pjvjvent the aceuniulation ol' 
tl'.e eiii'ler in the hrartli, and eonsoipiently tlie llipuM tn.'ial could noi, 
be diawn from tb.; fiinia. e. 

ll'/o After the !ihi.-t wa.s (akeii •dTand <hc hearth clean d, a -piantitv 
of iron wa.-, taken em. cf lhi. .vi,.,.’ .loM-j-iplien as I hat vrliicli w.is pro- 
.bleed en the foim.-v oeen.-iion. 


lit/.'. 'I'> .sun' o;i. rip' nor.c lee; been slopped only from waul of 

Irainrd nund.s. It b'-ae.; laf. in In-.-e.'i.son. .ami .Mr. D.ivies baring bt.'ii 
bikon ill. I ..'Oil-iden-1 ii .ad-.i-..abi ' tlmi the pi-.'seoiilion of the iindrr- 
taking sh'-tdil ] I 'b-s oidinii.'il fo) tn,- I'lro.-enb 


VMh. ft i.-. Pu*i,,J’.wt0.y tr, ibat Mr. Dnies .-.nites, (hat in the 
e.mr.s.' ol bis ftt y. -irs ,ii.''.niial eNperiimee, Ijc iie'.a.rsnw m.aterLds which 
w.wked)uoie f.Uijrahly tog.'thor ami b.ater .adnpted for the j.n.duction 
of ca-t-ii'jn of the Ik st i|nal!'v. 

l-W;. Tiie lurmice on being ele •red nut w.is foi.ml lo ha.\-e .sustained 
no damage, tl.o flii.-brieks h.'.v...,., ,ste. i we|' A : an ox|»erimeiit ili- 
.siicee.as is .so far eomple'tc th.at il pr.. e 0,1,! diaib!, tliat at De- 

cbonroo, tin- menus of pro.lucir.g c.ast-iron oi tb.- h-st (hacripliiui exist 
in the oroale.st profu,“if n. 

(.^igneti) 11. miUMMOND, fAeuL Cohiid. 


Nvxee Tai., 

The 22n{l Ajwil 185C. 



(True Copy.) 

W'. MCI It, 

ISecreiary h Govt, of the A. W. Vrooiwe^i. 
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.UI.VrALAV./V,N IKON WORKS. KUMAON. 

KETOET on the IVUM JUMENTAI. 15!.Wl' FUJtNAEE AND OTHEtt WORKS 

AT DW‘31 due EM 
1 ntroducluI'u IL-i.v irks. 

1. On fir'.h coinitK'ucinif On-\vii;ks ill t !)0 Lof-mning of Novomlicr of 
liwt yoiir, coiisidorfibli' diiBoully a,- a-; cxperionccil iu olitiining proper 
workiiieii, owing to tlio work l.eiiig of a iic..v kind in the ooonu y, also in 
obtaining a proper i-aipply (f .-Jiididilo tools, not the sniallest pnjvious 
proparaiiou having b'!‘ n inado to supply oitbor workmen or tools, and the 
groat di'itiineo of finy iinportmit s atioii trom wbi?nc;e tbey conid be 
obUiiuod, tbe urarc-t lioing M. rtdab el nv Kanipoor alxnit oO or GO miles 
off, e.uiscd “jOino delay in tie. :>iil;he‘'. Some tools v.i.re siqiplicd by the 
Connnis.iiouor of Kemtiuii, vatl. as 'itll- delay a.s possible Tbo workinou 
who ajiplif-d for work were all of rlieas O' an inferior class and the tools 
they broiiglit with them 3\('ic (p.iie unlit for file kind of \vo;-k to l.o done. 
A fev\ bettor workmen Were rn-jaged as tlie work progrosietl, l.iut wlun 
once nicii were iinpiot.'d aiil got a llitle nsi'd to the work, it. was incou- 
Veiiient to ehango ll.eni, 

2. It! iinv fnturo works to be done, propiei- .irrangeiuent.''. s!i,,iil,l 
made for engaging go.Ill workrn'.'li ..oiiie bitle time previoti.-ly, al.-m in 
(lie providing of an adoiiuate. .stoek of poo l tools, wbi.'n tlic iitconvcniitneos 
e.sperieneed during tbe tirogu.SI of tin piesent works weuM b; avoidi il 

The workmen sliouM be eiig'e.el 'or a linger p-.-uod than from month to 

mouth, to prevent th. ir le.nir.g in tlm middle of tlio wolk us so'.nt of 

ihetn did during thi.s sea.-.on. 

Thf, I'hutN \i t‘. 

3 'I'ho totiudiitions having be, n do^ for the fnniaro, the building ot 
it was oommouoed about th.e n.i.l.lle of tlio tuoiith ef November. Tim 
feuudalioits arc built of utnlresii .1 ru’.blj masonry, tlio adjacent bon id. r.-' 
being split and Idd in mud and groiild with thi; white day ina.le In!.,. 
,a seini-li.iuid .state, and pour.il into 'he spaces hetw. on Urn sfo.i..\s; i!ii; 
made a tolerable .si^Hd foundation. Lnue as moitar wi.uM deubtics.s have 
been much be^, but none huing Ken xircvionsly i.rejiarc.i, and cim 
longfh of llni.^ciinin!.! for burning if, a’so the want ot tools, prevent...! 
its being got ready in sullici'.'iu liiuo, (larticiilnrly a.s the walk le.p.Ircd to 
bo c.nnpletod witliiu tbo working season wtiich had alreaily tivirly set in, 

k Tbo wbolc of the. uptHf walls of the furnaci' iro .also biiil'i of 
rough luhbl'.Mnasonxy, set in a ini.xliu'e ot lime and niiid, rue lime bciii.g 
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chiefly brought from Kalwdoongee, where f horo was a good stock iu hand 
previously pre]>ar(Ml. Tho stones used in the building of the furnaco 
were procured from an adjacent quarry ; the workmen however coubl not 
dress tliein properly. 

Should any more furnaco.s bo erected in this lociility, it would bo 
bettor to have them built entirely ol bri<;ks instead of stone, tlio .sloim- 
nu't.sons being such inferior workmen. If a better class of m.asoiis can Iks 
procured, then stone, which i.-* ^'ery plentiful and of a good kind, wotdd 
probably bo the best and cheajii'st-. Furnaces do not of nece.ssity rocpiiro 
ti> be of very lino dre.ssod ma-soury, the stone only reipiiros to bo propoily 
squared. 

6. An experiment was made in tho m.auufactiire of common bricks 
from some of the soil iu the, neighlKnirliood, about 3,700 luu ing been 
I'liijiildeil from some clay fouu I reaily pinldlcd, and tho result was that the 
bricks were very good, and tlie clay most suiiablo fr'<r their manufacturo. 
The clay is found about I mile from whore iho furnace has been crocted. 

Thk FiuF.-r.nn iv.s. 

7. On commencing the uiamif'ctuve of the fire-bricks, consi.lcrablo 
dilliciiltv was e.x[)-'riciiced owing to '.ho material being quite jh'W to the 
Js-.divc workmen aud tliu '.vorkiuou noi being first rate. After about nOO 
bad boon'node and hill If , t'ue work prooeeded in a more saiisfactory 
nnuiucr, the work'uou Iciviiig gainctl conlKlciicc in tho material. 

8. IT.-ro again tho neco.-sity for urging ou tho work as mitidly 
as pos.'ible remlcivtl it-'necessary iu onkr to .save time to uso the 
bii.’ks iu an unbmiiL state , thi:- was an umtertaiu experiment but 
tlif great care taken inllu' biiniing of them iu their place in,side tho 
furnace pr'.vontod any bail etfeci-. 

0. Tho (pjantiiy of firebricks made wa.s about 11,000, and liavo 
been used as follows :— 


iSumber used in furn.aco bmnt. 

r>oo 

Number do. ilo. uuburnt. 

... 4,580 

Number do. <lo. in raipola, 

200 

Nnml)er do. do. various. 

... ^ JOO 

Numlier .sent to lloorkco. 

• 60 

Nutfiber in stock, 

... 5,1.50 

Number .spoiled or waste, 

420 

Total; 

... 11,000 
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10. From the impuritios contained in mitcb of the white day found 
at Dechource, it requires to be very carefully selected and prepared in 
onlcr to make good fire-bricks; the day found in many other localities 
is more free* from impin itics. 

11. As soon as dug it should bo fii-st calcined, small charcoal being 
the best for calcining it; it should thou be ground in a good mill into a 
fine powder like soorkee, and afterwards mixed witli a small portion of 
the clay and water suIRdeut to make it plastic. In moulding this, would 
be Iwst done on a good rtagge<l pavement of suHiciont area being 
allowed to remain there till dry ; tlie bricks if placed on the ground 
got twisted and spoiled, and frorj^tently crack when drying ; they require 
also to be turned over and si’rapod, the loose earth ailhering to them, 
this causes additional labour ; wIk ii thoroughly dried they should be 
burnt in properly constructed kilns with small charcoal. Fire bricks 
tlnw carefully prepared would be found equal to the best made in England, 
■wliich are freipieuily not prepaivd with so much care.. Tlio proper colour 
of the hrick-s is a slight ilesh colour, and they are rather tender. 

12. The lire-bricks made this season were not made in the aliove 
manner for want of time anfi proina- means. They have nevertheless 
pi-oveil sufficiently refractory having stooil the heat of the furnace well, 
the only dclVs't beino t.ho ciacking of the tunnel head, which should 
have Ixten hooped with a strong iron hoop. 

13. Q'hc first fire was lighted in the furnaia? on the l6tU of .Ja¬ 
nuary of the present year. 

TitK Water-Wheel. . 

I t. The water-wheel that h-is been eoustnieted for supplying the blast 
is eighteen fesjt in diameter and four feet abreast. It has ihirty-two buck¬ 
ets the axle and arms are of saul wood ; the buckets and surroundiug is 
of schymnl ; the bearings and bc-.anis are also of the latter timber ; the 
Clanks, connecting rods and piston rods arc of saul. Saul being a strong 
wood was found most suitable for the parts it was used for ; schyinul i.s a 
soft light wood and not dumble, but the facility with which it could 
beobtiiucd of|)roper i^ea, and the ease with which it's worked, was 
the cause of its being used. Jamin Is said to be a more suitable timber 
• for water-w'orka , 

1.5. A wheel of tlie alsHO .size, with a supply of 20 cubic feet of 
water per second,’moving at the rate of ton revolutions per miuiite, is 
equal to about thirty-horse powonuote or loss. From the small ainouut 
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of work it had to perform, ia moving tho two blast pistons in the blowing 
cylinders, not more than 5 or 6 cubic-feet of water per second was re¬ 
quired, with which it performed twelve to thirteen revolutions per minute, 
and the same number of strokes in each cylinder. The wheel is therefore 
capable of working twice as much machinery as it has to work; it was 
constructed of this size at the suggestion of the Committee which mot 
at Dechotureo in October of last year, under an apprehension that tho 
supply of water would be deficient, and possibly also with a view to the 
ultimate extension of the works, by the addition of one or more blast 
fiunacca A wheel of smaller diameter would have been ample for the 
present experiment 

16. The wheel has been well secured with bolts and screws and paved 
with a good thickness of tar, also caulked with tarred felt so that it is 
very substantial The axlo, which is entirely of wood, rests upon brasses, 
which with the other brasses nsod were made on the works, being run 
from a small cupola erected for the purpose. 

Thb Blowing Machinbkv. 

17. The cylinders for supplying the blast are made of deodar 
timber. They are 3 feet square, and Jbout 7 feet in length. Allow¬ 
ing each piston rod to make a stroke of 6 feet in length, theae 
c}’linderd with thirteen strokes j>cr minute give a supply of sdr equal to 
1,400 cubic feet: the quantity requisite for such a furnace as the oue 
erected, is 1,200 cubic feet i)er minute; the wood and iron woiL for 
these cylinders was prej^red at Haul Bagh for a wheel of smaller 
diameter, otherwise they might have been made 4 to 5 feet square to 
advantage. 

18. Tlic receiver built immediately under the blast cylinders, was 
built up of stone and lined with wood, well caidkod and tarred. It was 
about ten times tho cubical cont ents of one of the cylinders. This was 
intended to act as a regulator to the blast, but from the, shrinking of 
the wood, and other causes, it was found on the blast being put on not 
to be perfectly air-tight, and a very imperfect regulator, the blast being 
intermittent When tho whole of the machinery is of iron and nicely 
adjusted, and the auveylinders are worked by ataam-power or well con- 
alaructed water-wheels, an air-chamber is found to be a sufficieut regula¬ 
tor, but any slight deviation from the truth in the adjustment of the 
machinery owing to its being of wood, cau-es the blast to bo irregular, 
notwithstanding the air-chamber; sometimes the intermittent blast is 




The air being injected from the cylinders into the regulator, the flying 
pjgton is forced np and gradually descends, bang weighted as shown in 
sketch. By having cast-iron top.s to the blowbg cylinders, and wrought-^ 
iron piston rods, they could be made double action, working up and 
down, thereby inerwMing the elective fares of the Idast and obviating 
the nocesnty for a re^;ulator or iur^hamber; ^ would be somewhat 
moro.coihplte’ th«a 'the plan adopted. .tRie flwhamber having been 
found defeetive, the blowing cylinders were subsequently connected with 
them^ hlasl pipe, by the ditaplc addition of ^ort branch pipes. 





20. Tho lAist jHpesjffealsoof saul wood, beiug d^t of large- 

siecd hollow trees, sj^ifand properly drtastid inside^ then put together 
f^in with tawed felt at the jraats and firmly secured hy means of strong 
ironbolte. . 

The Bvhd mud WitES-ComisEt 

21. The oonstinction of reservoirs was suggested by the Committed 
who met in October last, fcr tho purpose of keeping op the supply of 
water during the hot weather. , 

After the most careful enquiries as to tho quantity of water likely to 
remain in the river during the hot months, it was ascertained that it 
would be quite ample for tho present e.\perimeut; it was therefore cqu; 
sidered unsolvisable to construct any reservoirs this season, partaculali^ 
as they would have been very expensive works, and of very large dimen¬ 
sions to render them of any pinotical utility. 

22. A bund was theretbre constructed across the river at the head 
of the gools or water-courses, in order to bring the whole of the water 
in the river along the upper’ channel This bund was coustructed with 
rough boulders and other stones found in and adjacent to the river, 
according to the following Section, thus 


SEC T 10 N •» BU MB 


SLOOO W-Vltll USE « 
tow W*TE« LINE ^ 



£3. A series of dry rubbln walls have been bdilt in an oblique 
direction .across the river, with a slight curve upwards, according to 
the following Tlan,a^as shown b tho Section abovn Atthouppet 
sides of these wails tat(t!& made of grass and bamboos wero fixed and. tho 
spaces between the walls were then fiUtxl in with day ami mud and soil-— 
the whole was then coveied with other tatties, and a covering of soil and 
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stones with clay was lajd over all, trimming ft off 'to a gentle slope, as ' 



2t. Tliis bund has proved'(|uito effectual in bringing the whole of 
the water coming d'>wn the river into the upper channel wliich latter baa 
Ik'OU repaired by wnitraot'. ' 

23. The chief difEcnlty in the construction of bunds of weirs in 
impetuous monntuin streams like the River Boer .is that of getting down 
to the solid icck lor a foundation, tha bed of the river bdng generally 
composed of loose gravel and boulders to a considerable depth, but seldom 
to .so great a depth in this river as to piescnt any very serious obstacles. 
In making such buuJs, it is desirable to select aOmc point in the river 
where the wntor Hows wit!-, the lea^t violence, and where it is not very 
narrow The bund should bo formod in an oblique direction to the river's 
couKo, so that the water would bo spread over a long line of 6yei;-fell, and 
would in consequence flow gently over it. If the bund is placed at right 
angles with the banks of the river, it would be certain to be washed down 
very soon, ahd the higher the bund is constructed, the loss liable it 
would be to be' waslied down, owiug to there being a longer space ot 
comparatively still-water above the weir, and the shock of the current 
being thoroby removed to a distance from the over-falL 
The Ohahcoal. 

26. PrepMBtiOus for making charcoal wore commenced at au cmly 
period of the season in order to sproad the making of it over as long a 
time as possible, the making of a largo quantity quickly, rotptiring exteu- 





«ve Id^ 

6iw ^i|ir^ wei^.ccHtstrui^- and ki){A |[(i^|()t 

seTNBl we^ «sd large audi^binM a»all kilos were in opera- 

Upn, tolcw’atkoi^ tiide.O^-vj:-;;^/.:'.••■. ' 

27. the fiilfewing; Sketch, thiui:— 








uprights are placed firmly in the ground 4 feet apart, the row of up¬ 
rights for eadi'ride being about 9 feet distant Inside of these upright 
planks are secupBd either by wooden pegs, or by having thenprighte 
•dpnbleandsBp^aie planks inb^ween them; the latter plan was 
found to be the best^ owing to the la^lity with*wMdi the planks could 
bo taken out and pat in, for drawing ^d cl^ng the kilns. The first 
kilns constructed were made to slope in one direction only, the upper end 
being pjtmkod like the sides, and the kiln was iij^l at one end 
only. Doling the progress of the wwks an improvement was introduced 
by taking away the back planks and making tl«*n slope m both direc- 
fr<m the middle; by this plan the wood .was better and more 
^‘“g %ktcil at both ends and drawn in the same 

jjjg chaining re({uires to be cut into lengths of 4 


fe^ and piled crossways in the kiln, being woU packed; when piled to 
the proper height the space between the wood and the planks is to be 
filled with <^h and well rammed in, the top being covered with leaves 
and a layer of soil about 3 or 4 inches thick on Ae top of the leaves, 
leaving qaces on the top uncovered until the kiln is fairly lighted. Kilns 
MurintcM 9 n this plan with dry wood may be opened and the charcoal 
drawn at each end withia twenty-four hours after being liglited; the better 
plan however is,,to allow (hem to rBinain'’eight or nine days as the yield is; 
better and they «tte npt^irasily drawn. 
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i jthe height and length of a kiln is quite oj^ional; sk^ejof 80 feet 
jp|[;length and 7 feet high in the middle and $ feet at ea^'Md,,?jireto cgn- 
^'-jlttructed, an unifotin width of 9 feet yras found to be the beat 

29. The kind of wood chfeily used was saxd, 'becauso it was found in 
, snch grSat abundance Jjdng on the ground ready dried, and of no use 

whatever for any other purpose, having been lett there to rot, being 
rejected by the timber cutters, thoqgh they were by no means small trees. 
The quantity of wood thus available must be immense, as after continu¬ 
ing to use it at one spot for a poriod of nearly three montbs there was 
no apparent diminution in quantity, layer after layer being taken and cut 
v.pof quite sound timber, ev^ntly the accumulated cuttings of very 
many years. Saul wood make.s an oxeellent charcoal, and yields well, as 
also kliyr, huldoo, sissoo, jamin, jingnu, sindoo and aorla; the kliyf 
is excellent but small, it is ^-aid to be of rapid: growth; the huldoo is very 
plentiful, the trees being vci-y large; the soft light wood.s make but an 
infeiior charcoal. Wood of all aiaes wore used up to 2 feet 6 inches 
in diameter, which when placed in t.ho heart of the kilns got well charred 
throughout 

30. The quantity manufactured, was about 1,500 maunds or fifty tons, 
at a total cost of 808 Rupees, including every expense botli for building 
kilns, planks and carrying to the works, thus :— 

Ea. As. V. 

31. Cutting plauk.s, &a, t. - - - , - 95 12 0 

Bailding kilns, - ... . . . igg 4 1 

Making charcoal, - - - 474 12 C 

Leading to Work.s, - - - r -- 99 140 

Total Rupees 808 10 7 

32. The actual cost of making the charcfial was therefore about 
9 Rupees 8 annas per ton or a little more than 5 annas per mauud, 
and nearly 2 Rupees,.por ton, for leading the cutting of planks .and 
bailding kilns being locked upon as plant. 

33. At the oommenjpeipent it was attempted to get the charcoal 
nuule and delivered by contract, but though 10 anuas jier raaund was 
offered for good sized charcoal none but of a most inferior kind and far 
too small for the furnace was evef delivered. Towards the latter end of 
the season however a contract for making and deliveriug the charcoal was 
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l^ven wt ppr maund xuid about’OB£-hundced mauuda were deli* 

yered of charcoal; taak wc^ yraa also given outforcuttiag 

the wood in leogths of 4 feet at the rate of 10 Bupees per thousand {dedbs. 

34 The labourers employed at first required some little teaching, 
but towards the latter end of the work they became much more skil¬ 
ful and the work went on in a most satisfaoUuy matincr; some difficulty* 
had been apinrehended on this head at the out8et,'and even the bringing 
out of an European charcoal-burner was thought of. The work however 
has been found so very simple that an Eurasian boy, sixteen years of ago, 
was capable of conducting the whole operation. 

35. The necessity of doing the whole of the work by day labourer's 
caused it to be much more expensive than it otlierwiao would have 
been, and the tools used in cutting the wood were of so inferior a kind 
as to very materially incronso the labour and cost of preparing it for 
the kilns. Towards the latter end of the season a set of new axes 
were procured from the Roorkec Works, but though of large size^and 
app.areiitly strung implements, they were m.ade 6f such inferior material, 
that the first blow gi.tiorally broke their edges and venderod them unfit 
for use until repaired, .-vi'.d they required to 1)6 constantly repaired 
afterwards. 

30. The quantity of charcoal taken from a kiln 80 feet long 9 
feet wide ami 7 feet liigh in the middle, was about 125 maunds. Six 
of such kilns would therefore bo required to keep ono blast farnaeo at 
work, ])roduciug twenty tons of iiou per week. Tills would require tlio 
daily LiWur of 300 coolies fm- six days in tho week, sn 2 jposiDg the charcoal 
to cost 5 anii:is per oiauud, ‘uid at. 3 annas per maund 190 labourers. 

37. The making of charcoil will at nil times require the greatest at¬ 
tention particularly in the geuen'd arraugemeiils, doing as much by task 
work ns possible, whore a imui and Iris family can all bti employed, as 
bn tliis the future success of any works wiU greatly depend. It would 
be advisable to prepare ;I good stock during tho cold and dry season of 
the year, as it cianuot be proi>orly uiado during tho rains. 

88. No very important improvomouls can bo made upon the plan 
adopted, as it is one of those Ihiugs, which is in itself so simple and 
complete that all attempts .it imjirovement would only lead to expense 
without obtaining any adequate or boncticial lesult. The details of 
working the kilns and getting the wood are capable of some 
improvements, which will readily suggest thcniHelvcs to any person 
having charge of the work 
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tho heavy periodic rains,; quantity. 

’Barings up This together,trees 
^ bo charred ini oronsWi^'i^ dotoproeed into bloots, 

1*^' charcoal, at Home in England, l^^tnd, &c.,' thus becoming a 
piient f^l; this together the''eDo^i,wlste charcoal frond v 
m:lTO9^#^ixWvrith tor might. iW'probably Torra an excellent fiiel 

T*-V- ' '1 ‘ ”.' ■’ J-* r'‘ 


THit Titk-WAT.; 


/,.j^ .^pense'and delay, in,'briDgiqg the cltarcoal from the forest 
bnhqok'haekeri^, . would render , ii ab^utely necessary to iutroduce, 
,&t ani ;^ly peri^ the laying dowri^ql^U^^ tramVaya 

41. V A short piece of wooden trai j| j|i k\ iiraa,- laid down (and: titniber 
put. for a longer) in order to aacert^ttMicost of such work, andfrdm 
the data obtained, it had been estima^^^^at the expense would bo from 
500 Eupees to SP liupees per Tnite dOMrcK^ to nature of the ground. 

The early mai^oiCtuTe of casl^hrdri tratn-platos would, render wooden 
trams unheeessaiy, as iron trams are so quickly and easily taken up and 
laid down so as to suit the work, and are not damaged by being removed 
as wooden ones are. 

CALClNEia OHR 


■*>2. Only a small portion of the iron stjiSUe was calcined for the recent 
expt 'iment. The ore when calcined presented the appewanbe of irom 
stone of the host qimlity; the red ore and yellow hydrated were both 
calcined and turned out good. A portion was caidned with wood but 
the best plan is 1)y means of small waste dharcual from the kilns not 
suitable for the furnace, and always obtainable in plenty. The plan 
adopted was in heaps, thns:— 
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43. A layer of charcoal about 8 inch(» thick being phuM at tlie 
bottom atiti lihen about^S feet of ore broken into pieces, the mafrof the 
fist—^afterwairls successive layers of charcoal and iron stone, on inch Ihick 
of charcoal being sufficient to 1 foot thick of ore. The cost of calcinitig 
the 01 © -was abwrt 1 anna per maund or 1 Rupee 12 annas per-tiin. 
This may tdUmately all be done oa task work, by u man and his family 
being emidoyed. 

Lime-stokk. 

44. The lime-stone is veiy plentiful on the spot; the cost of proj^ng 
it would be merely that of breaking it updnto a proper size, which would 
with good hwls, amount to about -Jths of an anna per maund. 

46. The bringing of the Uine-stone a» well as the iron-stone to the 
works was by means of coolies; a short tram-way will ultimately Imj 
found to be best aud cboapeat. 

TntAts or the Buat JPuauAOE. 

Tnul No. 1. 

46. Oa the 17th of M.arcli the whoel being complete, the water was 
put on and worked well, there being no defect; in tlus part of the machi¬ 
nery nor any short coming of water, the water being much in excess of 
what was actually required; the blowing apparatus was still not quite 
completed, but was finished on tho 22nd of the month. 

47. The fiimaco havii>g been licated up to tho proper heat by wood 
and charcoal, tho charges of oro were put in on the 23rd and on tho 
following day tho blast w.as put upon the fumaco for the first time. 

48. For some time the whole of the machinery worked well, but tho 
pressure of the blast was not mote than .11b, on the inch, as nesw as could 
Ije oatimatod v/itbout a proper guago; tliis was low but sufficient, there 
being evidently an escape of .-'iv in tbo air-chamber and wooden pipes; 
gradually as the blast conUnued the leakage bcc.amc greater, and tho 
power weaker until it was as low,as lib. on the inch; this was an insuffi¬ 
cient blast for the proper working of the fmniaco as it was charged, and 
it was therefore .considered advisable to take off the blast and wtbJraw 
tilte charges in the furjitwo in picfcronco to allowing it to go on and thcre- 
hy,;.run the risk of chotog up the hearth with imperfectly smelted 
iron, fl'® taking out ,o£, which would havo <lamaged the furnace 
materially. 

49. During the greater part of the time tho blast was on, tho whole of the 
matcrialH appeared to work well together and when the fire was reduced 
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a qiuiuttty of piopoily smelted iron was token out from the bottom of 
the fumoce or hearth, but. too small iu quantity and not suiBdently ool- 
leeted together to have foimd its way out at the tap-holu hod the fimaco 
been tapped. 

50. During, the time the hunoce was being clearod out, stops were 

taken to remedy the defective blast apparatus, by doing away with the 
air chamber, where the air leaked moat, owing to the shrinking of the 
wooden lining, and connectbig the cylindoi's with tho blast pipes by the 
addition of another large pipe and branch pipes; this having been com> 
pleted and the pipes well tsirred and recaulked with hemp prevented 
the escape of air. , 

51. The iron taken out of tho furnace was found to be of good quality, 
pieces of what is known amongst workmen by the name of keosh, that is 
highly carbui’etted iron, wore bikcn out,ta'eertain indication that the yield 
of iron mil bo of very good quality; the lumps were cbUected together 
and readily remeltcd iu tho small cupola, with a little fau-hlowing 
ap|iaratus, which had boon oroctoi for malcing the brasses required on 
the works; tho iron was very easily remelttjd and flowed out in a very 
liquid stale into several small pigs, wldch when fractured showed them 
to-be iron of the very best quality, kuown in tlio trade ns “No. 1 Grey 
lucul pigs first quality." 


Trul No. % 

52. As soon os tbc blowing apparatus was again put into order, the 
furnace was reheated and charged, and on the 13th of the present month 
(April) the blast was again put on, and was this time found to be upward.^ 
of lib pressure as nearly as could bo estimated, but more Intermittent than 
bt'forc. Dining tho first twelve hours the whofo of the materialB worked 
well together a.s heretofore, and the machinery performed its part pro¬ 
perly. About this time the cinder began to come daws quickly and not 
in a very liquid state, p^bably owing to some small disproportion of lime 
used as the flut, and it required active exertions to keep tho fora hearth 
clear. This was done for some few hours, and the ciader floweii over the 
dam but not very frooly. The proportioning of tlie lime and other furnace 
materials can only be ascertained by actual practice with the tiimace, and 
tho proportions require changing frequently just tis tho furnace works, 
.according to the judgment of the keeper. The altering of the proportions 
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from time to time diics not necessarily* involve the stopping of 
tlie futnaoo every time Init simply nUering the cliarges above, keep¬ 
ing the hearth and tayers cleaa> by laiting the cinder with heavy 
crowbars. 

53. This rcfinires an amount of manual dexterity and practical 
acquaintance with the subject* which can only be acquired by a long ap¬ 
prenticeship to the business of a furnace-keeper j there being but one 
such man on the works, he continued to exert himsolf until quite ex¬ 
hausted,' with the aid of Nativo labourers, by whom the work was kept 
going tor several houm, but from tho amount of physical exertion re- 
qmred and the heavy nature of the implements, together with the fierce 
character of the work to which (hey were quite tuioccustomed, and being 
altogether untrained, they were unable to keep the furnace in proper 
order. After it had been kept gOing for about twenty hours, the furnace was 
tried to be lapped, but Ihc* jnetal was too far back and too small in quan¬ 
tity to find its way to the tap-hole. The first tapping is geiiorally at 
the c'ul of twenty-four hour?, more orlos.s, according to <!ircumstar(Ci\s, during 
whifdi time the work of ki'cping it in order is g.!ne«dly by IHr tJio most 
difficult; by and bye when tlie furnace is fairly in operation and the 
proportions of lime, iron-st.one ami fuel have l>een ■well ascertniuod, tlic 
liquid (.■indet flowing freely over i.lie dam, then the keeping of it iu order 
is easii i '; if the furnace couM by any means have been k.ipt projKsrly at 
work and in order uj) to the cud of the twenty-four hours after the blast 
was put oil, and tho first had been taken, it might then have boon 
continued a little longer. po*il>ly one or two days, but this would have 
been tho utmost limit that could luve been done this season, without 
the aid of a few mldition.il properly qualifiod smeltera. Tho quali¬ 
fications ol the Natives as sne Item have not yet been properly testc<l, 
but from what has been ;.cen of them, and trom their previous 
knowlutlge and their observations and remarks iluriug the progress of 
the experiments, it is Ixdieved that they will uitimatoiy become very fair 
workmen, but in any future works undertaken it would be exceediDgly 
injudicious to depend on them for working at firat; it would be better 
and more pnident to incur the expense of bringing out a suflioiont 
number of European smelters accustomed to the work, who if well 
selected and good u-sefui men in other departments as well, could, when 
tiio Natives were trained to lake pint in the work, ho the means of 
extending the mimber of furuaevs and other works; any short coming 
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itt of Euro]ioaD workmeu at the outset would in the end prove 

to be a fal» economy. 

54. Tito iron «takeu out after the second trial was tlio same ae the 
first, the fumaco having sustained no dam^. 

CoNCLUJWNO Observations. 


55. In the General Summary of the Preliminary Survey of the Bba- 
bur Iron Fields, from the. Golah to the Ganges, it was estimated that 
the number of blast furnaces that could bo kept in operation by tho 
%rest fuel was two huudreii This is however by no means the max • 
ipium that might be kept in operat^Jti, by a proper management of 
the forests, but the introduction of an important manufacture like that 
of iron would of ilso-lf create an increased demand for (iinhor which 
would require to bo supplied from the forests. The number thoroforo 
tliat might bo judiciously erected is si.Kty, and piacetl at tho following 
localities— 


5G. Ganges, - - - 

Ditto, - - - 

Lai Dnug, 

Kotdwara, 

Ljua River, 

Choulohorree, 

.Kamgungsi., iiear Bv'.xsur, &c., - 
Kalogurh, 

Earagung:», 

Eamnugger and along tho Kossiila, 
Kossilla Kiyor, 

The Kitclieree, 

The Dubka, 

The Boor Dechource, 

Dechouree, 

Loha Bhur Bhur, - 
Tho Golah Huldwanee, 
Uuldwanee, - - 


- 6 Furnaces. 

Rolling Mills. 
2 Furnaces. 

- 4 Furn.aeea 

- 4 Furnaces, 

- 2 Furn.aoes. 

•• 6 ¥iirnact!S. 

- G Furnacc.s. 

’ Rolling Mills. 
• 12 Fumacos. 
Rolling M ilia 

- 4 Furnaces. 

- 2 Furnaces, 

- 4 Funuices. 

Rolling Mills. 

- 2 Furnaces. 

- G Furnaces. 

Roiling Mills. 


Total, 


- GO Furnaces. 

5 Rolling Milk 
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57. ?Tie.,o^biiities .of tJie country ca^fc of the gcdah have not 

yet been ascertained ; fuel and iron-stone are known to be 

almndant , 

58. During a part of the year the climate of the Bhabur has the re¬ 
putation of being unhealthy; whether it is more so than any other coun¬ 
try would be with dense fore.sts, the result of heavy periodic, rains and 
a hot climate is doubtful; even temperate climates are known to have 
boon and are still unhealthy in some paits of the world under similar 
circumstances; on the establishing of works however some caution would 
iKt necessary in this respect 

59. Dcchouree, from its comparatively elevated position and conso • 
ipicut healthiness, appears to be one of the best localities for commencing 
works; the chief defect urged against this place is the limited quantity 
of water in the Kiver lkK*r during a month or two in the hot 
season. 

60. In a former Bciiort, dated November 14th, 185.5, the question of 
water suj)ply at Dechouree was discussed, and the possibility of having 
to tise auxiliary stcarn-pov/or was referre<l to. After the most careful 
enquiry on the ground from land cultivators, and from actual observation 
of tliu stream, it is iKiliovcd that the stream at the head of the present 
gjiols or water-(X)urs»is is never less than twenty feet per second in the driest 
time of the year, aii<l fi little farther up the river it is even as much 
tu) t»vonty-fivc to thirty cubic fret per second. Tho river is chiefly sup¬ 
plied from springs, and the body of water-in the river varies at ditterout 
parts aOTordiug to the reti-nlivo clraracter of its bed or otherwise. With 
such a supply of water voy large works might be established by proper 
orraugemeuts. 

61. The constniclion of re.seTVoir8 has hccu suggested to make up 
for any deficiency of supply of wafer. Several places exist whore such 
r^rvoiis might be constructed of largo dimensions, where, if the ground 
was not sufficiently leicnlivc, it might be paddled with clay, lire 
construction of such reservoirs would require to form part of a well 
devised and carefully considered plan to be of any use. They woidd add 
^ut slightly to any continued |K)wer that might bo required, such os 
ibr blast furnaces, but by .being allowed to accumulate by night, 
the water would bo available for driving rolling mills, lift and tilt 
bammers, and such other machinery as need only be worked by 
day. 
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' ' $2. A great deal may also lie done with a small quantity of water, 
hy bringing it down upon wheels by naeans of high stand pipes—thus: 



With wheels constructed on this principle a very great amount of pf>wer 
is obtainable when tJiero is only a small siqtply of water, and the high 
velocity which they aopiirc renders them peculiarly well adapted for 
driving rolling mills. This kind of wheel difiers from the turbine, and 
suggested ilsolf to me during the progress of the works. 

63. A small experimental wheel on this principle was erected for 
driving the fan blast to the smith's forgo and little cupola erected for 
melting braas. It performed seventeen revolutions por minute, with a 
small supply of water, and though rudely and roughly put together fully 
exemplified the prinaplc. Steam-engines have been made upon a similar 
principle in Kngland for seveml years and have been highly approved. 
The above plan for a water wheel has, I have Ijceu informed, Iwcn recent¬ 
ly patented in Enghvnd. 

64 Asbuming however that the water is as low ns ten cubic feet per 
second, still a very great deal may Iro done with it, and that the river 
is ejuite dry every seven years as stated by Mr. Ex-Commnsiionor Batten, 
even then it would not bo nece.s.sary to adopt steam as a motive jK>wcr 
until steam-engines <ai) 1)o made on the spot; the stoppage of BtCium- 
engincs for ropmrs and renewal of Iwilers would be quite equal to the 
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i|kitih.|i6irtf icaohe dispensed with the b^ter,nmplj/besaa«t:of^^^ 
fheL - Cc^e^onljr be useful as fuel; wood is useful. &r ypiy 
other puiposea It is true that the waste heat of the-furnaces can, 
made ,aiia fl^bat:this involves complicated arrangonent of the worka 
■ <!65. ^Jlhir^hjac^ns with r^ard to wate^ power would not arise if the 
works were;^immenced on the banks of the Kosilla or Gola, where the 
quantity of water is unquestionable, and the furnace materials ore quite 
abuudoiitk These forties ore said to be less hesdthy than Dechoutoe. 
’nie'superioirby of the latter place cannot' however be so very great, and it 
would undoubte^ljf' be more prudent and! advisable to run the risk of 
having to sii^pend the works for one or two months in tho year than 
to incur the etpense, zisk and delay of importing and erecting expensive 
steam machinery. 

66. Under any circuDustances it would bo most desirable to have 
branch works a little way into the interior of the hills, the Agar District 
near Bamg^h, being the nearest to the plains, and well supplied with 
iron-ore, wood and water power, would be tho best. Such branch works 
would always be available, in tho event of the works in the Bhabur hnvmg 
to 1)0 suspended for a short tin«e, from any apprehension of nnhealthmess 
or short-coming of water; they would also be valuable for removing the 
European workmen, who couhl reside there during short periods occa¬ 
sionally for change of air, being thus usefully employed instead of re¬ 
maining entirely idle. 

67. In the establishment of new works of this kind, their success 
will depend mther upon the excellence and completeness of the arrange¬ 
ment made amongst the Native labourers, (on whom will fall the great 
bulk of the ^rk) and in the selection of European workmen than 
upon any shcurt-coming of suitable materiola or want of facilitiea Very 
few countries possess .so many local advantages of every kind-and in 
such superabundance, to reject any one of which would show a want of 
judgment There are doubtless some risks to be run in the commence¬ 
ment and some errors will be committed, any thing like a Mure however 
(tf tiro wr^ as a commercial speculation will most certmnlybe the result, 
of mkmanagement or misapplication of capital, from an erroneous con-- 
ception of the proper mode of carrying out tho works. 

6a . ^e landing of the furnaces and other works will be found to 
be 4!e Iwt difficult part of the whole enterprize. When Otoe or'two for- 
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tiaces are furly in operation, it wiU;then entirely depend upon the 
energy displayed in extending the works, and the amount of capital 
forthcoming to carry them out> to the extent that the requirements of the 
country demand. 

Wm. SOWERBY, Asso, Inst., C. E. 

Engineer in charge of the Foi’ifca. 

Ntiteb Tal, > 
ilpn; 26th, 1856. / 


ABSTRACT OF EXPENDITURE ON ACCOUNT OF THE 
WORKS AT DECHOUREE. 



Rs. 

Aa. 

P. 

Building of furnace and water-wheel. 

- 5,851 

6 

2 

Making fire-bricks, - - ^ . 

- 419 

13 

3 

Making red bricks, .... 

22 

12 

11 

Calcinbg ore, - - - - 

12 

J3 

10 

Lime, 

- 732 

3 

8 

Materials, brass, tar, hemp, &c., - 

- 808 

4 

9 

Building workmens' house and tool house. 

• 198 

7 

3 

Charcoal making, ... - 

- 608 

10 

7 

Making roads, ----- 

- 202 

7 

11 

Tram-way, - - - • - . . 

- 830 

R 

0 

Making bund and repairing water-course, 

- 254 

11 

4 

Sundries, 

- 833 

14 

0 

Total Rupees, 

-10,478 

14 

8 


Note. The whole of the works Lave cost at least 25 per coni more 
than they should have done for want of good tools, good workmen and 
previous preparations. 

W. SOWERBY, 

Engineer in charge of the Worha, 

A plan of the furnace and machinery accompanies this Report. 

Also— 

A specimen of keesL 

A pig of iron cast after the first experiment 
A lump of iron out of the furnace after the second experiment 

P 






